
RCA-50EH5- 

a high power-sensitivity audio-output pen- 
tode for low-cost stereo amplifiers, radios, 
and 1-tube phonographs 

If you're interested in a low-cost high-sensi- 
tivity stereo or monophonic amplifier design, 
here's the tube that makes it possible. 

RCA-50EH5 is a 7-pin miniature power pen- 
tode with extremely high transconductance 
- 14,600 micromhos - and high power sensi- 
tivity at very low plate and screen voltages. 
This RCA workhorse delivers 1.4 watts power 
output with only 110 volts plate supply and 
a driving signal of only 3 volts peak. 

Many design features contribute to the high 
performance of the 50EH5. New cathode 
base material minimizes inter-element leak- 
age, cuts noise and hum, prolongs life and 
improves reliability. Improved heater ma- 
terial extends heater life. Special plate ma- 
terial minimizes gas-current runaway. And 
EVERY RCA-50EH5 is thoroughly tested 
for power output, hum, noise, shorts and 
continuity, emission and gas. 



R LOW-COST STEREO! 



Discover for yourself how this superlative perform- 
er points the way to better low-oost audio circuits. 
See your RCA Field Representative, or write 
directly to RCA ESectron Tube Division, Commer- 
cial Engineering, Section a-91-DE, Harrison, N. J. 



RCA FIELD OFFICES... EAST: 744 Broad Street, Newark 2, New Jersey, 
HUmboldt 5-3900 ■ MIDWEST: Suite 1154, Merchandise Mart Plaza 
Chicago 54, III., WHItehall 4-2900 . WEST: 6355 E. Washington Blvd. 
los Angeles 22, Calif., RAymond 3-8361 
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el.sewhere. In thi'ir present position they appear to be an integral part of the main 
cabinet. Design by C. F. liaiton, audio consultant of Uridgeport, Connecticut. 
This photo was intended to be aeeoin])anied hy a descriptive artidi', which got 
DUslu'd into the .\ugust issue. 
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Sharsood Elactronle Labs . Ine 
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ChicsBo 18. Illinois 

Cantleaan 

■a find that tha Incorporation 
of a cantar-channal output and 
1. daapins factor soLactor in 
Jily. 1999. incraaaas tha 
Suuary Rating of tha Skarvood 
S-MOO to tha hichaat of all 
18 Stareo Aapllfiers taai.ad In 
tha AAl Evaluation Taat Raporta 

Slncaraly, 

^^^^^^ ANERICAN AUDIO INSTITUTt 

FellK R Brary Q 
ExecutivB Director ' 

The "Most honored of them ail" 
S-5000 stereo amplifier-preampli- 
fier Is joined by the S-2200 stereo 
tuner. As with Its "Top Rated" 
predecessors, the S-2200 features 
FM "Interchannel Hush" plus push 
button selector, internal plug-in 
adaptor for Stereo FM Multiplex, 
2 "Acro-beam" tuning Indicators, 
simulcast FM/AM stereo. All 
Sherwood tuners feature FM sen- 
sitivity below 0.95 microvolts and 
distortion @ 100% FM. 
For further details write: Sherwood 
Electronic Laboratories Inc.. 4300 
N. California Avenue, Chicago 18, 
Illinois. 



RADIO MAGAZINES, INC., P. O. Box 629, MINEOLA, N. Y. 

Postmaster: Send Form 3579 to AUDIO, P. O. Box 629, Mineola, N. Y. 



For complete specifications write Oept, A-7. 
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AIWA 



UNI-DIRECTIONAL 
RIBBON MICROPHONE 

MODEL VHI.18 



Features : 

* Small siz« and slim shop« focllltata 
hondllng. 

* Comparatively high sensitivity and 
fine response characteristics. 
Sturdy construction with short ribbon 
diaphragm. 

* Humming minimized. 

* Equipped with o low frequency atten< 
uation circuit. 



Specifications: 

Type: Ribbon Microphone 

* Impedance: 600 ohm ± 20% 

(At 1000 c/satOpointof 
the switch) 

* Sensitivity: 75 db (Odb IV m bor 

1000 c s) 

* Directionality: Unl . directlonol 

* Noise Level: Below 30 db 

* Dimensions: 9 5 8" (length) 1 1 2' 

(dio.) Weight 2.2 lbs. (9 
feet^cord & plug Included) 



AIWA coxrv. 

601 West 26th Street 
New York ), N.Y. 




JOSEPH ClOVANELLI 



Matching Cartridges to Preamplifiers 

Q, I have been puzzled hy the various 
recommended load impedances of magnetic 
and ceramic cartridges and the phono in- 
put loads built into most pre.amplifiers. Is a 
matching of the two necessary in a high 
fidelity system? 

I have noted that recommended loads for 
magnetic cartridges vary from 27 Ic to 
100 fc, the most common being 47 k. Phono 
input impedances on preamplifiers vary also, 
though here again, ihe common one is 47 

As an example of an uncommon phono 
input impedance I refer you io the La- 
fayette KT-600 Stereo Control Center, 
whose input load is 96 Jc, How does one 
match a magnetic cartridge whose recom- 
mended load is 47 k to this unit? Also, 
since the ceramic phono input is coupled to 
the magnetic phono input, how is a ceramic 
cartridge matched? 

I understand that there is a level set for 
the phono input following the preamplifier. 
Does this hare any effect on the input load 
of the unit? A. F, Carrano, East Haven, 
Conn. 

A. It is best to match the impedance of 
the cartrid^ye to that of the preamplifier 
into which it feeds. If this cannot be done, 
it is best that the preamplifier's impedance 
l)e higher than that of the cartridge. In the 
case of a magnetic type, too low an input 
impedance will result in a deterioration of 
the high-frequency response, but a crystal 
or ceramic cartridge will have its lows at- 
tenuated when the impedance presented to 
it is lower than that recommended by the 
manufacturer. 

The Lafayette preamjdifier is interesting. 
Suppose tliat you have a cartridge whose 
recommended load impedance is 47,000 
(47 k) ohms. The Lafayette is provided 
with a 96,000-ohm input imi)edam*e. As I 
have already stated, this is not the worst 
jmssible situation since this impedance is 
higher than the desired 47 k of the particu- 
lar theoretical cartridge we are now dis- 
cussing. If you do wish to match imped- 
ances, all you need do is shunt the cartridge 
with a ]00,000-ohm resistor; this resis- 
tor will be in parallel with the 90,000 
ohm resistor in the preamplifier, and the 
resulting resistance will be api)roxiniately 
47,000 ohms. In the Lafayette preamplifier 
the injnit resistance for ceramic cartridges 
is lower than that which is recommended by 
many of these cartridge manufacturers. 
This was done because the ceramic car- 
tridge ini)Ut is coupled to the magnetic car- 
tridge portion of the preamplifier as you 
stated, and this was done for a very good 
reason. The coupling network is designed in 



* $420 Newkick Ave,, Brooklyn S, N, Y, 



such a manner that it alters the character- 
istics of ceramic cartridges so that their 
frequency characteristics resemble those of 
the magnetic cartridges. This allows the 
ceramic cartridge to be equalized to the 
various curves listed in the instruction 
book, just as is done with magnetic car- 
tridges. This feature could not be provided 
were it not for this method of wiring. 

The level-set control is inserted following 
the preamplifier. It therefore cannot re- 
flect any change into the input circuit of 
the preamplifier. Even when the level-set 
control is connected directly across the car- 
tridge (not done in the Lafayette unit), 
the impedance seen by the cartridge is not 
affected because the arm of the level pot is 
connected in most cases to a grid of a 
vacuum tube which puts no load on the car- 
tridge. (This is not strictly true since there 
are some capacitive efTects and a very slight 
degree of Aliller effect, but these considera- 
tions are rarely of concern to designers of 
audio equipment because their efTects are 
only slightly detectable at audio frequen- 
cies.) 

Sometimes the jiliono input is shunted 
with a potentiometer wired as a variable 
resistor, rather than by a fixed resistor. 
Varying the resistance of this control varies 
the impedance across the cartridge. The 
dial with which this control is associated is 
often calibrated in terms of the resistance 
of the pot at various degrees of shaft rota- 
tion. This resistance will be equal to the im- 
l»edancc seen by the cartridge. This system 
makes it possible for any cartridge imped- 
ance witltin reason to be accommodated by 
the preamplifier using this system. This de- 
vice is employed with magnetic cartridges 
exclusively so far as I know. 

The usual ceramic cartridge requires an 
input impedance of 0.5 megohm or higher, 
lender this condition the cartridge is con- 
nected to its own input, and will give a 
response curve according to whichever re- 
cording characteristic its manufacturer 
si)ecifies. The equalization adjustments pro- 
vided for the normal magnetic cartridge 
input will be ineffective under this condi- 
tion because the ceramic cartridge is con- 
nected to a stage following the magnetic 
l)reaniidifier's equalization network. 

Mikes and Bass Cutting 

Q. I'm trying to decide the best way to 
make the preamplifier and power supply for 
a condeuNfr mike head so that I can use it 
for recording. I do not anticipate any prob- 
lems as far as the basic preamplifier design 
is concerned, as I'll use a triode tube with 
a very large grid resistor, a cathode-fol- 
lower tube at the output, and so on. How- 
ever, it occurred to me that it would be 
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It's true. Behind the locked doors of the Garrard laboratories, our engineers have been testing some 
significant new gramophone motors. Somedaij you can expect one of them to establish its own standard 
of quiet efficiency, just as the present Garrard motors are doing today. When it is finally released, it tvill 
reflect all the arduous months of creative engineering that ivent into it. Our designers developed it out 
of a JfO-year tradition of expenmentation, the perfectionist tradition that has enabled Garrard to pro- 
duce and provide so many of the meaning ful advances in the world's finest record playing equipment. 

I world's finest 
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Sonotone's 1960 
census. over 



lO. 

ooo 
ooo 



(yes, 10 million) 



cartridges 

now in use! 




Only a few years ago, Sonotone invented the ceranriic cartridge ... and has 
been setting sales records ever since. And no wonder! Over the years, 
Sonotone has developed its fine cartridge line to the point where today it's 
the standard of the industry. Models available for virtually every type of 
phonograph ... used as original equipnnent by over 70 nnanufacturers. In 
fact, Sonotone has already sold over 10,000,000 cartridges. You'll hear the 
difference when you change to Sonotone ceranriic or new crystal cartridges. 

Sonotone 

ELECTRONfC APPLICATIONS DIVISION, ELMSFORD, N. Y„ DEPT. T21-50. 
IN Canada, contact atlas radio corp., ltd., Toronto 
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BATTERIES • CARTRIDGES ■ SPEAKERS • TAPE HEADS ■ MIKES • ELECTRONIC TUBES 



desirable if I could install a switch {prob- 
ably at the output of the power supply that 
would allow me flat amplification and also 
the choice of one or preferably two bass 
cuts. If you could suggest the values of 
capacitors and resistors connected either to 
the triode's plate, or, across the signal out- 
put of the cathode follower, allowing me 
to cut the bass 17 db at 40 cps and/or 6 db 
at 40 cps, I would greatly appreciate it. On 
the one hand we'd have a ba.ts cut of 6 
db/octave starting at SOO cps, and for the 
.second instance we'd have fi 6 db/octave 
bass cut starting at 80 cps. N. Brenes, New 
York, y. ¥. 

A. We do not agree about the bass cut 
required for this microphone project of 
.vours. I agree that is desirable to cut the 
bass when the singer stands close to the 
mike, but if he stands more than 18 to 24 
inches from it, I see no need for cutting. 
If you cut at 300 cps, you will alter the 
sound of the voice being recorded, reducing 
the naturabic'ss, especially if the ju'rfornier 
is a male. I have found tiiat a rolloff below 
60 to 70 cps will give more than adequ.ito 
results for most applications. When record- 
ing a large chorus, it is sometimes well to 
restrict the response of the system below 20 
cps to prevent low-f reqnoncy beating. 

Whether you agree with this i)hiIosophy 
or not, the matter of the design of rolloff 
circuitry is the same. Let's assume that yon 
will roll off in the cathode follower stage. 
Vou must determine the impedance of the 
stage into which the cathode follower will 
work. (I chose the cathode follower stage 
because it is easier to work out a circuit 
arrangement whereby the bass-cut selector 
switch can be mounted on the power supjily 
assembly rather than on the preamplifier 
and mike head assembly.) The lo.id is 
shunted by an appro])riate inductance whose 
reactance is equal to the desired rolloff 
point. The coupling capacitor is similarly 
adjusted when 12 db/octave slopes are re- 
quired, whereas only the capacitor need be 
involved if ti db/octave slopes are needed; 
no inductance is used under these condi- 
tions. This design is similar to what is done 
in crossover network design for loudspeaker 
systems. 

The actual arrangement would be sojne- 
thing like this: The output of your cathode 
follower would be taken tlirongli a large 
coupling capacitor, perhaps 2 ^,f at an 
appropriate working voltage. This lead goes 
through all the appropriate cable to the 
])ower supply. This "hot" signal lead is con- 
nected to tlie arm of the selector switch 
whose contacts are provided with the ap- 
propriate smaller capacitors as previously 
described. The free ends of these capacitors 
are connected together and go to the hot 
output terminal, mounted on the power-sup- 
ply. If you wish a 12 db/octave slope, you 
will have to provide a second deck on the 
switch which will serve to switch the in- 
ductances in and out. 

As yon said, the microphone assembly 
nnist use a tube having a very high grid 
return resistor. lie sure that the tube se- 
lected for this service is one which permits 
such a high return to be used. In addition, 
this tube should be selected for low-noise 
characteristics. Filament power should be 
l)rovided from a direct current supply. This 
is necessary because the low output of the 
microphone head would otherwise be down 
in the hum level, and because the input re- 
sistance is sufticiently high that a slight 
amount of a.c. flowing through the grid re- 
sistor would equal a considerable voltage 
drop, and this would indeed be a serious 
source of hum. JE 
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guild-crafted 
y Philips of the 
Netherlands to give you 

THE CLEANEST 
SOUND AROUND. 




fjore 





LOUDSPEAKERS 

featuring voice coil magnets o/¥D£®lraA[LMIII 

(30% more poweriul IhanAlnlco V) 

This new line of 5" to 12 " loudspeakers is designed to match the quality require- 
ments of the discriminating music lover ... at surprisingly moderate prices. 
The world's greatest buys on the basis of listening quality, the T-7 series 
incorporates voice coil magnets of Ticonal-7 steel, the most powerful 
of modern magnet alloys, for maximum efficiency . . . dual cones 
for wide frequency response . . . constant impedance, 
an extremely straight response curve . . . longer effec 
tive air-gaps and extra high fiux density to 
eliminate ringing and overshoot . . . ever 
thingneeded to guarantee completely 
unadulterated audio realism. 





EXHIBITION Acoustically designed to 

CDCAUCD achieve moderate size without 
arcAncK j^^^ ^^^^ response or 

ENCLOSURES wideness of dispersion. 

Perfectly matched for bass 

S^S/^ response of the NORELCO 
j^^^H T-7 speakers . . . ideal for 
^^^■1 most quality 8" to 12" 

speakers. Available in three 
l^^^^M sizes, in hand-rubbed 

Mahogany. Walnut, Blond 
; 1^ 1 or Cherry. 



Yore/co 

MAGNETO-DYNAMIC 
STEREO CARTRIDGE 

DESIGN ED lor highest vertical 
compliance to provide ultimate fidel- 
ity, both stereophonic and mono- 
phonic .. .DESIGNED to completely 
saleguard the lull fidelity ol your 
records. ..DESIGNED lor compati- 
bility with virtually any tone arm. 



ore/co 

STEREO TURNTABLE/ 
RECORD CHANGER 

A Versatile, low-cost record changer 
offering years of trouble-free stereo 
and monophonic reproduction ... in- 
terchangeable turntable! changer 
spindles .. .automatic, semi-auto- 
matic and manual play. .. 4 speeds .. 
automatic 7*'. W" and 12" intermix. 




For additional descriptive literature, write to: 

f: -iPS CO., INC. 

High Fidelity Products Division 

230 Duffy Avenue, Hicksville, L. I., New York 



'ore/co 

CONTINENTAL MOO' 

TAPE RECORDER (EU53e/54) 

^4-track stereophonic or monophonic 
recording and playback ♦ 3 tape 
speeds ♦ completely self-contained, 
including dual recording and play- 
back preamps, dual power amplifiers, 
2 Norelcowide-range speakers (2nd in 
lid) and stereodynamic microphone. 



/f/ore/c 




vre/co 

3-SPEED STEREO PLAYBACK 
MONAURAL RECORDER 

The Model EL35I6 continues to be 
the favorite of the nation's schools 
and voice and music teachers. The 
added advantages offered by stereo 
as well as monaural playback-facili- 
ties, has made this the tvorld's great- 
est buy in a monaural tape recorder. 
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Silky Tone 
from Orient 

MOVING MAGNET 
STEREO CARTRIDGE 

NEAT 
VS-500 



III 






SPECIFICATIONS 
Operating Principle/ 

Stylus Diamter/ 

Frequency Response/ 

Stylus Pressure/ 



Moving magnet 
.7mil or .Smil 
30— 18000 cps 
3 — 5 grams 



Output Signal/ 

5mV 1000 cps 5 cm/sec 
Stereo Separation/ 

30ilB 1000 cps 

Compliance/ 

4 X 10-* cm/dyne 

Stereo Blance/ 

±1 dB 1000 cps 

D.C. Resistance/ 

1.2 kn 

Road Resistance/ 

SO kn 

NEATONKYO DENKI CO.,LTD. 

No. 4, 1-chome, Konda Hatagocho, 
Ch)yoda-ku, Tokyo, Japan 



LETTERS 



Misinformation— but whose? 

Sir: 

I would like to take exception to ii state- 
nient made in tlic ?;ditok's Review in tlic 
June issue that the only stereo liroadc-asts 
now on the air are froin simultaneous use 
of AJI and FM stations. 

Kadio stations WIHT F.M and WVHR- 
F.M of Ithnea, X. V. have lieen broadeast- 
iuK F.M F.M "full fidelity" .stereo everv 
Saturday evening since April, l!).i<). This 
.service was hegun and has been carried on 
through the eo-ojieration of these stations 
and Aleor, Incorporated, also in Ithaca, 
and one of central .\'ew Vork's largest high 
fidelity outlets. 

Technical problems cxi.sted onlv during 
the first broadcast and were (piick'lv ironed 
out by the engineers of Aleor and'the two 
stations. 

AM-FM stereo is also broadcast over 
WllCr and WIKT-fWI on Sunday after- 
noons. These broadca.sts have been in 
progress since .\ugust, M)'iH. 

I'ETEK II. I)f;(;K.VFF, Service Manager, 

Alcor, Inc., 

Ithaca, -V. V. 
(li e iliilii'l Mji quite that — quoting from 
the June isnne, these are the exact wordx: 
-The ovlji stereo hroadraxts nor on the 
air are from siiniiltaneous use of FM and 
AM stations, acconling to the EIA re- 
lease. . . ." II e then followed it by men- 
tioninii two FM FM stations that ue listen 
to in this area. Apparentlji KIA was mis- 
informed. Kd.) 

Organ Enthusiast 

Sir: 

Audio is my favorite ui.'ig.azine because 
hi-fi is my bobby. However, I would like 
to see some articles on electronic organ.s. 
(IfV hare run many in the past few 
pears. Ed.) 

The following information, from obser- 
vations made while servicing my Conn 
Artist model 71:) organ with Leslie "sjieaker, 
might be of interest to other bobbyist.s. 

Accuracy of pedal tuning niay be 
checkeil ilirectly against the regulated fiO- 
cps power supply by alternately pl.-lying 
peilals AS, and I!,, using a very "soft voice 
without tremolo. If the master generator 
for the octave is |)roperIy tuned, fre- 
(pu'ucies of these notes will' be .58.27 and 
(il.73 cps, respectively. Therefore, there 
will be an eipud nuudier of beats between 
either pedal tone and the nornml faint 
power hum. The same is true for pedal 
I loiu's AS, and with respect to the 120- 
cps hum. This is a (piick method of verify- 
ing accuracy, since a lopsideil nundjer of 
beats is easily dLseernible. 

K. li. ColiLE, 

c/o So. Calif. Edison Co., 
¥.i\Bi Highlands, California. 

Erratum 

Sir: 

I was hajijiy to see my stereo preamp 
article appear in the .lune issue, but I 
regret that you did not induile the change 
that I sulnnitted with my acceptance of 
your offer of publication. 1{,„ .sbouhl be 
2700 ohms rather th:in the 1.5110 (dims 
shown. I wouhl api)reciate it if you could 
list this change in the next is.sue. 

\V. Ii. liERXARD, 

315(1 South Glebe Road, 
.\rIington 2, V.a. 

The Air Spiing Article 

Sir: 

Mr. Rebort .Vveilon's "More on the .\ir 
Spring a]id the I'ltra-Comp.-ict Loud- 



speaker" in the .lune issue seems to be the 
first — only — study of the loudspeaker back 
air cliamiier as other than an ailiabatic 
situation. Mr. Avedon's penetration of the 
thermo-dynanncs involved both analyticallv 
and exiierimentally indicates his grasp of 
the physics anil mechanical engineering in- 
volved. The finding that an absorbent 
p.Mckiug achieves something between adia- 
batic and isothermal is in keeping with 
what one should expect. The significance of 
the results acoustically seem to uie to be 
large. Figure !l of the text (aetuallv Fir/. 
S) shows one decibel difference between 
the padded ami non-padded box. The i)ara- 
dox of a padded box exhibiting a higher 
effective c:ipacitance than the unpaddeil 
box is shown to affect the acoustic response 
of a speaker by a negligible anu)unt. 

Mr. Avedon's paper appears to me to 
be .an important contribution. 

PAri. W. KLie.-icii, 

Klipsch and .Vssoci.ates, Inc. 

Hoi)e. Arkansas. 

Defeatist 

Sir: 

1 am content to have my subscription 
ex|)ire with the .Inly issue. l' am no longer 
interested in high fidelity developments 
after the mess resulting from so-called 
.stereo. I have a system incluiling a "n.ime- 
bi'anil" speaker of fair size and have yet 
to find any set-up which will imjirove the 
fidelity of the sound. How manv stereo 
records are really better than nionophonic 
on any kinil of a system? I'o.ssibly tape 
coulil offer some imiirovenient but the chaos 
of cartridges and si)eeds in that field would 
not encourage any attempt to find a better 
set of components. .Vor can I imagine 
having two of these large speakers in an 
average size room, or getting better sound 
from two "pint-size" speakers. 

N.V.ME Withheld 
(Iff wonder if this reader actualUi does 
have only one speaker out of which' he ex- 
peeti to hear stereo. If so, we must have 
fallen down .lomewhere, but it .leems that 
ice mu.it hare made it clear at least a 
dozen times in the pa.it year — and the 
reader has been reeeiring AiDio for at 
least a year — that it was absolutely neces- 
sary to have two loudspeakers. 

However, ire disagree with him on the 
quality of stereo records. Some are superb, 
and some are just ordinary. May tee sug- 
gest that he get one of the Medallion 
sampler stereo records and try it out uith 
two amplifiers and two speakers, making 
sure that both channels are equally good, 
and that the loudspeakers arc properly 
phased. If this sampler can't show some 
of the finer points of stereo, we niiiv/ con- 
clu<le that the reader might po.isibly be 
deaf in one ear. Ed.) 

"Flying in the Face Of" Department 

Sir: 

.\nent the well known "hole in the mid- 
dle," I tried an ai)iiroach I had not heard 
of heretofore, and with some startling 
effects. 1 realize that it is incorrect and 
unorthodox ami dying in the face of all 
we know. 

I hooked up my center sjieaker to one 
channel and the two outboard speakers to 
the other channel. Sitting facing the 
center, I noted a tremenrloiis sjiread of 
sound, with "stereo" on both .sides. Walk- 
ing across the room. 1 still had stereo 
effect on either side of center. Please try 
this out, or have Mr. Caidjy try it and 
make his eouunents. 

On monoplionic material the effect is 
unique in that the point source is almost 
(Continued on page 57) 
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^lisTENing 




CHESTER SANTON' 



The symbol O indicates the United 
Stereo Tapes 4-track 7</2 ips tape 
number. When Mr. Santon has lis- 
tened to the tape only, the tape 
number is listed first. Otherwise, the 
corresponding tape number is fur- 
nished by United Stereo Tapes. 



STEREOPHONIC 

Ros on Broadway 

O M 70012; London 1 10 
Hoch und Deutschmeister Kapelle 

M 70015; London 1)1 

L'nill nw day when the record liiduslrv 
gfts around to the iiioilerately ox|H>iisive job 
o( remastering the older stereo records, taiic 
is 111 a good poKittoii to move in with an ui>- 
dated version of tlio original stereo rccordincs. 
The latest London tapes released hy rsT in- 
clude some of the earliest malerliil hiouglit out 
hy London w hen the stereo disc was just get 
ling started. The Austrian band in the Ilocli 

etc. album undergoes considerably -e lui 

proveinent in Its ta|K' version than does the 
Ijitin orchestra of Kdlnuiulo Hos. Whereas the 
hand's stereo disc Ig under |iar In clcanliiu'ss 
of .sound, the tape places It wlih the iicncr 
London relea.ses In ainlio (iiiality. The llclit 
marches ami waltzes played hy this Viennese 
regimental band are not to he coidiLsisI with 
the labors of the ty|.ical Cernian .street-corner 
blind. The cruinp of lowi.r hiass lieiird in the 
right channel shoulil satisfy all iciniiicmenls 
ill that arcti. 

The 8terc4i disc of Itroadway tunes hy l-:d 
inundo Kos still sounds very ciena todav with 
a rea.sonably Hat stereo pickup. Clean enough 
to hidd its own with the ta|ie version, jiro- 
vldcd the disc playback facilities are above 
average. The gaiety In the wind section of the 
orchestra holds up very well with the passage 
of time. 

Roger Williams: Always 

Kapp O KT 41024 

Shirimeiits of 7.5 ips review ta|s-s have 
reached the point where I find it possible to 
compare releases of varying vintage bv the 
same artist. On hand are two iliiriTeiit "taiK-s 
by jiianlst Uoger Williams — some seven months 
apart in release dates. It any pop nialerlal 
offers a valid basis for evaluation of retiue- 
ments in the processing of oiieii-reel tapes, the 
recorillngs of .Mr. Williams are excellent can- 
didates. His carefully relaxed sound Is rc 
garded as too valuable a comniodity by his 
employer to penult clianges in style or tin' 
studio setting of piano and string orchestra. 
It's safe to assume that any signiHcanl dilTer- 
eiice between the "Kabulous Century" tu|ie 
reviewed earlier and this present item can lie 
traced to changes in the duplicating process 
evolved by Ami>ex. The striiigs In this record 
ing provide more clues about changes in prog- 
ress than does tlie piano although it too Is 
appreciably cleaner. The iniiirovement in the 

"IS forest Ave., Baatingson-Uudsoii, 
A'. Y, 



iiinge and clarity of tile 'orchestra appears to 
be somcwbeiv in the neit'liborhood of twenty 
|M'r cent. .Not had when ymi coiisidi'i- they're 
still using coiivi'ntlomil tape. 

Richard Hayman: Great Motion Picture 
Themes of Victor Young 

Mercury O STC 60012 

This tape recording inilicates that -Mercury's 
mood niusic souiul is not entirely d4>i>eiident 
on the Chicago studios they've been using in 
recent years. In these motion picture tunes, 
Ilayman's well-known stylings for strings ami 
solo harmonica were taiied in a New York 
studio. An elaborate miking setup similar to 
that used in Chicago sessions gives Mcrcuri;^ 
almost a duplicate of earlier sound. Tlie only 
important ditTerenci- is the decision to use less 
reverberation — a loss that will lie apparent 
only In the case of anemic itlayback efiulp- 
inent. .stereo fans who have .survived the 
months of discussion dealing with hinaiiral vs. 
, stereo sound may read with a twinge the In- 
formation on the jacket that the two con- 
denser luikes for ovei'-all stereo pickup were 
only twelve inches aiiart. Mercury justifies 
such usage for |)op inuaic hy fiillug up the 
studio with other mlkcs for clo.seiip work — one 
atop each small cluster of iiist rlinients. In 
effect, the two liigh-aitltude mikes end up su].- 
piylng just about as murfi reverb as tbev do 
stereo. The point Isn't vital in this case Is'- 
cause Hollywood tunes from the [len of VIctni- 
Voung can hold up under any tyiie of record 
ing couditliui. 

Arthur Tracy, the Street Singer 

Audio Fidelity AFSD 5929 

Tills one really rolls back the .vear.s. iliily 
the veteran radio fan. ii|,on licariiig the .stri-c'l 
.Singer again, will nliderstaiid why the Km 
■iiWs IIKVIEW uieiiiiiuied tills reemd a few 
months ago. .\udio I'idelity went nil out at 
templing to revive the iiast. The dis1.r4.et ac- 
companiment of the small cii.seiuble parallels 
that of the usual string oichestra heard back 
in the <lays when .\rtliur Tracy was one of the 
stellar attractions on the air. .So neat Is thi' 
Illusion of an olil time radio program, one 
would scan-ely be snrprlw.d to hear the voice 
of Tony Wons insinuate lt.self lietween songs 
with a short jsk-ui. Hearing old songs .such as 
Miiria, lliaiili/iil ;,.,i c, I ilia. etc. In the ripe 
style that hasn't changed with the vears points 
u|i one factor I didn't notice on the old re- 
(•elvers. They really enlili(.|ate<l the lyrics In 
those days in order to "get through" the static 
and be understood on the egiiipment then In 
genernl use. Tracy's voice, still reasonably 
fresh throughout most of Its range, may 
sound (luaint to the neophyte but It will bring 
back the big time to the rest of us. 

Paul Weston: The Sweet and the Swingin' 
Capitol ST 1 36 1 

Weston has changed his style In this re 
li.nse. It's a change hronglit about, on ('a|il 
lid's own admission, hy tlie gradual increase 
ill stereo listening on the mood music level. 
Apparently the reai'tion of the average stereo 
disc customer has not liceii very encouiaging. 
I can understand how the straightforward, 
ea.sygoing arrangements used all these years 
by rani Weston could sound rather taiue in 



slercn if the s|H'akers w'ere too close together. 

The fault does not lie with tl chestia or 

the recording crew. (Hi my setuii I've been 
getting ample orchestral coiitriist on the pre- 
ceding Weston stereo items dm' to adcouiile 
Sluicing bctwiH.u s|ieakcrs. The in-olilem won't 
be solved until a six-foot interval In'twi'di 
speakers Is commonplace or the console an- 
gling of si.eakers is worked out. Ill the mean 
time, Weston attempts to satisfy everyone 
through use of a male chorus that swings 
I ilcriiielodies in the right chaunel. 

Andre Kostelanetz: Gypsy Passion 

Columbia CS 8228 

Tills is the first Ivostelaiictz steri'o di.sc to 
arrive for review siniv the start of this col- 
umn. An album of gypsy music hardly gives 
the entire orchestra a chaiin. to shine but the 
record suggests that the Kostelanetz king-size 
crew heuefits from the type of stereo process- 
ing Columbia has now uttaliied. I>|.s|iite the 
fact that much of the music on this reconl 
was ilienut to lie |,laye<l around the camptlre — 
and the arrangers treat It that way — the 
swwp of sound at times recalls personal a|i- 
pearaiices of the orchestra. It certainly takes 
me back to the days when a Kostelanetz broad 
cast from the Cli.s Theatre on Itroadway was 
one of the town's major attractions in po|iular 
music. Are the arrangements featured at that 
time still In exIstenceV If so. how would thev 
sound in stereo? The present A & H staff at 
Columbia should contain at least one wireless 
fan wiio might be persuaded to record in stereo 
some of the highlights of the Kostelanetz radio 
career. Kor the present, although not the last 
word in native style, this album offere relaxed 
listening and the reliability of Intonation 
tossed off by .New Vork s top frw hiiice nnisl 
cians. 

Bob Thompson: MMM Nice 

RCA Victor LSP 2117 

The lightest touch cnrieiitly in use by out 
fits siieci'ilizing in novelty arrangements for 
chorus and orchestra belongs to California's 
Ilob Thompson. Ills first disc, ".lust Kor 
Kicks," w-iis one of the more refreshing high- 
lights of the past year. The sonic surprises of 
the previous release are not surpassed in this 
recording, lie is consistently amusing without 
overstepping the narrow line that seiiaratcs 
the novel from the corny. Thomiwon's styh' 
Is not easy to describe. The sophistication of 
the Ideas for mixed chorus Is comhined with 
the enormous hounce and vitality of the sing- 
ers he has traineil. This Incongruity Is the 
secret of his distinctive sound. Three Thomp- 
son originals round out a predominantly show- 
tune roster. Victor's llollywomi crew places a 
bit more stress on the extivinlties of the audio 
range than do their hlast Coast colleagues. 
They cannot resist tlii. iirg|. to sliii In an extra 
mike In order to build uji the lowest reglster 
of the male singers or the impact of instru- 
mental highs. 

Norman Luboff: Moments To Remember 
Columbia CS 8220 
The Sound Of Children 

RCA Victor LSP 2159 

The iXorman Luboff Choir's familiar treat- 
ment of ballads from the late '.'IDs scarcely 
prepares one for the other choral group re- 
leased about the same time. The Luboff voices 
are robust, polished — iiredlctable veterans of 
many recording sessions. They work with easy 
precision for each studied effect. KCA's disc, 
on the other band, features twenty-two young- 
sters iM'tween the ages of eight and twelve 
who were given a dozen Krownuii songs to 
play w'itli. The contrast is treiiiendotis. After 
the initial shock, the unbiased listener will be 
forced to admit that any ballad or show tune 
can be rejuvenated if one Is willing to go to 
these extremes. The )irodiK.ers deserve an 
award of some kind for iiatlenee beyond the 
line of duty in auditioning about a hundred 
kids and then drilling the final group into 
performanci's of such professional finish. The 
lierfeitioiilst may still Insist on the Luboff 
technlnue for the king haul but you'll have 
to go some to toil the novelty of a tune such 
as 7'/ip WliiBrniKiul >;ung In the hands of these 
hoys and girls. 

(Continued on piige 61) 
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Capture the signal with the 
u'orlii's most sensitive and re' 
liable Stereo FM-AM Tuner.. . 

FISHER 101-R 

■ FM sensitivity, 0.75 micro- 
volt for 20 db of quieting. 
D AM sound of FM calibre. 



Control the sound with the 
most versatile Stereo Master 
Audio Control in existence . . . 

FISHER 400-CX 

■ 27 controls. ■ Sonic Null 
Balancing. ■ Center Channel. 

■ Remote Control facilities. 



AinpHjy the signal with the 
amplifier HiFi Stereo Revieiv 
rated as best of its type . . . 

FISHER 300 

■ 60 watts of pure audio 
power! ■ Hum and noise only 
0.00001 part of rated output. 



Recreate it trith the world's 
most efjicient high-compliance, 
compact speaker system . . . 

■ FISHER XP-1 

■ Three-way, free-piston sys- 
tem. ■ Response, from 30 cps 
to beyond audibility! 



. . . assured by ever y component 



that bears the name 



FISHER 

WRITE TODAY for illustrated and fully documented brochures! 

FISHER RADIO CORPORATION • 21-29 44th DRIVE • LONG ISLAND CITY I, N. Y. 

Export: Morhan Exporting Corp., 458 Broodway, New York T3, N. Y. ■ Available in Canada through Canadian-Marconi 
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TAPE PLAYER 

WHAT WE NEED now is a good hi-fi tape 
player. I mean a player — not a re- 
corder. 

The situation in tape right now has some 
increasingly odd sides to it. The sources of 
ready-to-play tape are again growing 
larger, after near-eclipse. The cartridges, 
lioth RCA's and Columbia's, still exert a 
heavy influence upon tape thinking, if not 
much upon the market. Four-track stereo 
tapes arc spreading out. But what of the 
tape machines that do the playingt 

If you are looking for playback units on 
which to jday your tapes, as you play discs 
on record players, you won't find any. They 
don't exist. Xot without complications — 
the ever-present and very expensive record- 
ing feature. Only among the assemble- 
yourself component tape decks can you 
acquire a device that is purely and simply 
a tape player, as a turntable and cartridge- 
arm unit is a record jdayer. 

A California correspondent, a producer 
Jiimself of disc records and a few tapes, 
wrote me recently on the subjeet and hit 
several nails on the bead, jnst where I had 
been getting ready to aim myself. His feel- 
ing is that the tape industry, "wittingly or 
unwittingly," is seriously getting in its own 
way, not as to tajics but in respect to play- 
back eiinijmient. 

"Consider the situation of the disc en- 
thusiast," he writes. "He can buy an excel- 
lent turntable and pickup for $150 to 175. 
He has to pay $000 or more for compara- 
ble equipment to handle tape. The less ex- 
pensive tape units will not satisfy the de- 
mand for fidelity. (/ would add relMbility 
and long life, too. E.T.C.) The result is no 
market for recorded tapes among such 
jieople. The people who own tai>e record- 
ers, even good ones, are not buying re- 
corded tapes, because they make their own. 
They record live music, they take music 
off the air, and they dub from stereo discs 
owned by their friends." 

You may want to quibble about prices 
and you'll probably feel that the argument 
is a bit overdone — people with tape re- 
corders do beg, borrow, or steal taped 
material; but they most likely buy tapes, 
too. Ask the tape producers. Xevertheless, 
the argument has a ring of solid truth in it. 

The thing we need, this man says, is not 
more tai)es luit l>etter and Hinii)ler tape 
playback, and, above all, playback de- 
tached from the expensive atul inevitable 
recording feature, which seems to be a 
universal requirement these days. 

"It is possible to produce a truly hi-fi 
tape player at a jirice comi>aral»Ie to that 
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of a disc i)layer," he goes on. "Ampex is 
now installing four-track replacement 
heads on existing tape machines at only 
$50. They could easily market a simple 
tape deck without electronics for $100. 
Thus for $150 a tape user could equip him- 
self to play tape directly into the low-level 
tape input of his audio equipment. Ampex 
is not offering such a unit. , . ." 

I can imagine that Ampex will raise its 
collective head in surprise at this possi- 
bly oversimplified suggestion, and I would 
not want to make such very specific cost- 
and-marketing guesses. Nor am I sure that 
if Ampex did offer such a tape player, it 
"would cut into their recorder sales." But, 
he continues, the lack of such an offering 
is "cutting the throat" of the Ampex-pro- 
nioted United Stereo Tapes, which puts out 
the present four-track reel-to-reel offerings 
of many record companies. He says they 
agree with him at United Stereo. 

"In short," he concluded, "the vicious 
circle will be broken when we see full-page 
ads in the hi-fi magazines offering a high- 
quality tape deck for $150 to $175 and 
recorded tapes of the highest quality in 
four-track stereo at $(> for 60 minutes' 
playing time. All of this is entirely 
feasible. 

Let's put aside specific prices. The fact 
is, and you can't very well put this aside, 
that at no level of component quality do we 
now have a readily available tape player 
unit for hi-fi installations — nor, for that 
matter, is tape playing equipment being 
offered in tlie popular "home machine" 
lines. One must always buy (with the afore- 
mentioned exception of the Viking-type 
tape deck equipment) a tape recorder, in 
order to own tape playback facilities. The 
two are indissoluble, as things now stand, 
and the entire place of recorded tape in 
the home is tied to this fact. 

Curious. I'm not annoyed with the tape 
machine makers for their failure to pro- 
vide what my correspondent wants; I'm 
simply intrigued, and wonder just why. The 
policy is obviously deliberate, for there's 
no technological reason why we can't have 
tape players galore — they're easier to make 
than tape recorders, 

Why are we so tied to the tape recorder? 

AVhy nott Once you have a basic tape- 
moving mechanism you might just as well 
add what it takes to make tape recordings, 
as well as play them. It seems like not very 
much, at first thought. Just an erase head, 
a simple recording preamp and some extra 
switching and circuitry; use one head for 
both playback and recording (though it 
must be to some extent a compromise) — or 
add an extra head (stereo, in-line). Use 



whatever you can of the electronics for 
double-purpose. Sometimes it's quite a lot. 
Or, for fancy quality, add more wires. 
There's room. 

It would be silly — this argument goes — 
to build a complete tape jdaycr without 
recording function. Look at it: you have 
two thirds of a recorder already. AVho 
wants a three-wheeled auto with one wheel 
left offf 

It's a very convincing argument, if su- 
perficial, and it is of the sort that now 
reposes in most minds among the tape- 
using jiublic, if preferences are any guide. 
Might as well get the works, people say. 

In fact, they have to get the works — 
there isn't any alternative. And people do 
not, therefore, realize how much more they 
pay for the whole tape recorder than tbey 
might for a deliberately functional tape 
jdayer, designed to match the record i>layer 
and the radio tuner as a source of hi-fi 
sound. 

There's more to it. Unfortunately, every 
tape playba(-k machine I have set my eyes 
on, so far, has looked exactly like a re- 
corder. An incomplete, emasculated re- 
corder. 

Build a fine tape transport unit, like, 
say, the home Ampex, and leave out the 
recording featuret All that lovely precision 
machinery and nothing but playback? Un- 
thinkable! If it looks like a recorder, it 
ought to be one. AVorse — entirely too many 
people are likely to think it is one, with 
subsequent misunderstandings on the sales 
floor that defy imagination. Department of 
utter confusion! No wonder the tape player 
has been hist in the shuffle. 

You can see the sort of reas(ming that 
now goes on, among the customers and, by 
reaction among the manufacturers who 
must sell to them. As things stand now, we 
think of recording first — we put the play- 
back function into an inevitable second 
order of imjiortance. If you build a re- 
corder, you have to provide playback, too. 
Every recorder is also a playback unit. We 
gear the entire operation to the recording 
feature — and thus to the dual function, 
record/playback. 

If you put recording first, you will de- 
termine the very shape, size, cost, according 
to the dual function. There must be room 
for both. 

Thus inevitaldy, until now, the playback 
machine has beun no more than a standard 
record/playback transport unit with part 
of its innards left out. It's a sort of 
stripj>cd-down model, with blank spaces 
here and there. It works, but it has a 
dreadfully negative quality to it. It reeks 
of things that are "missing." And it breeds 
confusion by looking like the "real" thing, 
the complete machine. 

The very fact that such a unit is basi- 
cally a recorder without the record feature 
makes it a poorly adapted affair, too big, 
unnecessarily complex, unf unctional. It is 
a misfit, any way you look at it. It just 
begs for its full function, as a record- 
jdayer. The public hasn't ever gone for 
such units, and rightly. I doubt if it ever 
will. 

PLAYBACK ONLY 

A playback unit intended from the very 
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IF YOU LOVE TO CREATE, 



BUILD 




KITS 



Mono Hi-Fi... 
the experts say 
your Best Buy 
is EiCO 



lOOW stereo Power Amplifier HF89 
70W Stereo Power /Amplifier HF87 
28W Stereo Power Amplifier HF86 



3-Way Speaker System HFS3 
2-Way Bookshelf Speaker Systems 
HFS5 ana HFSl 




Stereo Integrated Amplifier AFAft 




• Exclusive advanced systematized engineerlns 

• Lastest and finest quality parts 

• Exclusive "BeglnnefTested" easy step-by* 
step instructions 

• Exclusive TRIPLE quality control 

• Exclusive LIFETIME guarantee at nominal cost 
IN STOCK - Compare, then take home any EICO 
equipment — right "off the shelf"— from 1500 
neighborhood EICO dealers throughout the U.S. 
and Canada. 

HF81 Stereo Amplifier-Preampljfler selects, 
amplifies, controls any stereo source & feeds It 
thru self-contained dual 14W amplifiers to a pair 
of speakers. Provides 28W monophonlcally. 
Ganged level controls, separate balance control, 
Independent bass and treble controls for each 
channel. Identical Williamson-type, Dush-pull 
EL84 power amplifiers. "Excellent" - SATURDAY 
REVIEW. "Outstanding . . . extremely versatile." 
- ELECTRONICS WORLD. Kit $69.95. Wired 
f109.95. Incl. cover. 

HFB5 Stereo Preamplifier: Complete master 
stereo preamplifier-control unit, self-powered. 
Distortion borders on unmeasurable. Level, bass, 
& treble controls independent for each channel 
or ganged for both channels. Inputs for phono, 
tape head, mike, AM, FM, & FM-multiplex. One 
each auxiliary A & B Input In each channel. 
"Extreme flexibility ... a bargain." HI-FI 
REVIEW. Kit $39.95. Wired $64.95. Incl. cover. 
New HF89 100-Watt Stereo Power Amplifier: 
Dual SOW highest quality power amplifiers. 200W 
peak power output. Uses superlative ultra-linear 
connected output transformers for undlstorted 
response across the entire audio range at full 
power, assuring utmost clarity on full orchestra 
& organ. 60 db channel separation. IM distortion 
0.5% at lOOW; harmonic distortion less than 1% 
from 20-20,000 CDS within 1 db of lOOW. Kit 
$99.50. Wired $139.50. 

HF87 70-Watt Stereo Power Amplifier. Dual 35W 
power amplifiers identical circuit-wise to the 
superb HF89, differing only in rating of the out- 
put transformers. IM distortion 1% at 70W; 
harmonic distortion less than 1% from 20-20,000 
cps within 1 db of 70W.Kit $74.95. Wired $114.95. 
HF86 28-Watt Stereo Power Amp. Flawless repro- 
duction at modest price. Kit$43.95. Wired $74.95. 



FM Tuner HFT90: Prewired, prealigned, tempera- 
ture-compensated "front end" is drift-free. Pre- 
wired exclusive precision eye-tronicS traveling 
tuning Indicator. Sensitivity: 1.5 uv lor 20 db 
quieting; 2.5 uv for 30 db quieting, full limiting 
from 25 uv. IF bandwidth 260 kc at 6 db points. 
Both cathode follower & FM-multiplex stereo 
outputs, prevent obsolescence. Very low distor- 
tion. "One of the best buys in high fidelity kits." 

AUDIOCRAFT. Kit $39.95'. Wired $65.95'. 
Cover $3.95. "Less cover, F.E.T. incl. 
AM Tuner HFT94: Matches HFT 90. Selects "hi-fi" 
wide ;20-9000 cps @ -3 db) or weak-station 
narrow (20-5000 cps @ -3 db) bandpass. Tuned 
RF stage for high selectivity & sensitivity. Pre- 
cision eye-tronicS) tuning. "One of the best 
available." -HI-FI SYSTEMS. Kit $39.95. Wired 
$65.95. Incl. cover & F.E.T. 
New FM/AM Tuner HFT92 combines renowned 
EICO HFT90 FM Tuner with excellent AM tuning 
facilities. Kit $59.95. Wired $94.95. Incl. cover 
& r.E.T. 

New AF-4 Economy Stereo Integrated Amplifier 
provides clean 4W per channel or 8W total out- 
put. Kit $38.95. Wired $64.95. Incl. cover & F.E.T. 
HF12 Mono Integrated Amplifier (not illus.): Com- 
plete "front end" facilities & true hi-fi perform- 
ance. 12W continuous, 25W peak. Kit $34.95. 
Wired $57.95. Incl. cover. 

New HFS3 3-Way Speaker System Semi-Kit com- 
plete with factory-built Va" veneered plywood (4 
sides) cabinet. Bellows-suspension, full-inch ex- 
cursion 12" woofer (22 cps res.) 8" mid-range 
speaker with high internal damping cone for 
smooth response, 31/2" cone tweeter. 2V4 cu. ft. 
ducted-port enclosure. System Q of for 
smoothest frequency & best transient response. 
32-14.000 cps clean, useful response. 16 ohms 
impedance. HWD: 26Vi", 13Va". 14?4i". Un- 
finished birch. Kit $72.50. Wired $84.50. Walnut 
or mahogany. Kit $87.50. Wired $99.50. 
New HFS5 2-Way Speaker System Semi-Kit com- 
plete with factory-built %" veneered Dtywood 
(4 sides) cabinet. Bellows-suspension. ^" excur- 
sion. 8" woofer (45 cos. res.). & 3Vi" cone 
tweeter. IV*" cu. ft. ducted-port enclosure. Sys- 
tem Q of 1^ for smoothest frea. & best transient 
resp. 45-14,000 cps clean, useful resp. 16 ohms. 



HWD: 24". I2V2", IOV2". Unfinished birch. 
Kit S47.S0. Wired SS6.50. Walnut or mahog- 
any. Kit S59.50. Wired $69.50. 
HFSl Bookshelf Speaker System complete with 
factory-built cabinet. Jensen 8" woofer, match- 
ing Jensen compression-driver exponential horn 
tweeter. Smooth clean bass; crisp extended 
hiphs- 70-12. OpO cps range, 8 ohms. HWD: 23" 
X ir' X 9". Kit $39.95. Wired $47.95 
HFS2 Omni-Directional Speaker System (not illus.) 
HWD: 36", 15V4", ll>/2". "Fine for Stereo" - 
MODERN HI-FI. Completely factory-built. Maljog- 
any or walnut $139.95. Blond $144.95. 
New Stereo Automatic Changer/Player: Jam-proof 
4-speed, all record sizes, automatic changer 
and auto/manual player. New extremely smooth, 
low distortion moisture-proof stereo crystal 
cartridge designed integrally with tonearm to 
eliminate mid-range resonances. Constant 4Wi 
grams stylus force is optimum to prevent groove 
flutter distortion. No hum, turntable attractions, 
acoustic feedback, center-hoie enlargement. 
Only 103-4" X 13". Model 10070: 0.7 mil dia- 
mond, 3 mil sapphire dual styli, $59.75. 
1007S: 0.7 mil, 3 mil sapphire. $49.75. Incl. FET. 

tShown in optional Furniture Wood Cabinet 
WE71: Unfinished Birch, $9.95; Walnut or 
Mahogany, $13.95. 

ttShown in optional Furniture Wood Cabinet 
WE70: Unfinished Birch, $8.95; Walnut or 
Mahogany, $12.50. 



EICO, 33 00 N. Blvd., LLC. 1, N. Y. A.7 | 

Show me how to SAVE 50% on easy-to-build I 

top-quality Hi-Fi. Send FREE catalog. Stereo Hi-Fi I 

Guide plus name of neighborhood EICO dealer, j 

Name I 

Address - j 

City Zone State j 



Listen to the EICO Hour, WABC-FM. N.Y.,95.5 MC, 
Mon. to FrI. 7:15-8 P. M. . Sat. 11-12 P.M. Ask 
dealer about EICO's Stereo Records Bonus. 
© 1960 by EICO, 33-00 N. Blvd., L. I.C. 1, N.Y. 
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DYNAKITS 



LOOK BEST-TEST BEST 
SOUND BEST 




STEREO 70 KIT 

* Dual 35 watt super-quality 
amplifiers — 70 watt continu- 
ous monophonic rating — 160 
watt peak 

•k All critical parts on prefabri- 
cated printed circuit assembly 
reduces wiring time to five 
hours 

"k Premium quality parts con- 
servatively operated permit 
one year guarantee 

"k Uncompromised design for 
finest performance — usable 
with all speakers 

★ Only $99.95» net including all 
parts, instructions, and pro- 
tective cover 




NEW STEREO 
PREAMP KIT 

k The unique "no distortion" 
performance initiated by the , 
famous DYNAKIT Prcainp. ' 

k 7 stereo inputs, DC heaters, 
built-in power supply, DYNA's 
exclusive "blend" control. 

k Highest gain, lowest noise, 
greatest channel separation, 
and the easiest to use. 

*The ultimate in simplicity — 2 
preassemblcd printed circuit 
boards cut assembly time to 8 
hours. 

* Complete with cover $59.95* 
net. 



AvailabU from Uading Hi-Fi daalars •varywhar*. 
Dascripliv* brochur* availabi* on roquosl. 
'Slightly highor in WosI 

DYHACO, IHC. 

Dept. A. 3912 Powelton Ave., Phila. 4, Pa. 
12 



In'grinniHg for playback alone should be 
something rather different, I think. 

It would require a basically new design, 
both in looks and in its functioning parts, 
which from the start would permanently 
rxclude the recording feature — and thus 
break away from the dual-purpose neces- 
sity. It would concentrate exclusively on 
high quality, simple tape playback, with 
singh'-purpose ingenuity and care. It 
wouldn't even look like a tape recorder — 
and this is psychologically imi)ortaiit. In 
no way, oxcejit for some of the uncom- 
jtromised inner parts, (the playback head 
and so on), would it be interchangable 
with tlie tape recorder. 

X((w this is clearly what my correspond- 
ent really wants, and he is right. A real 
tape player, so designed, could at last offer 
top tajte sound at a reasonable component 
price — or even, in the cheaper home equip- 
ment, a unit offering "excellent" tape 
sound, better than conii)arable home phono- 
grajdis for disc and at a price much lower 
than that for a home recorder. 

A bevy of tape players of these sorts, 
in the various sales areas, could boost reel- 
to-reel tape up where it wants to go, free 
it from the stranglehold of the tape re- 
corder. But is it feasible to launch such a 
tape playerf 

That's the question. It's a big order, and 
a dangerous one. It would be a gambling 
sort of venture even if there were only one 
kind of tape, reel-to-reel stereo at 7^ 
inches. With those nasty cartridges still 
hovering ominously, it is an even more 
doubtful manufacturing proposition — for 
nobody can yet say that the tape cartridge 
is not a threat to reel-to-reel. Yet some 
things are clear. 

First, the easy way out, the tape player 
that is merely adapted from a recorder, 
minus the recording feature, is not likely 
to work, though it would cost peanuts. It 
is doomed, and has been right along. That's 
why there aren't any such tape players now. 

There isn't a customer in the land who 
is going to be happy with a tape machine 
that looks like a recorder and isn't one, 
lie has turned them down in the past and 
he will again. Nor will he appreciate a 
compromise unit that wasn't designed for 
playback and wastes space and technology 
on its "missing" aspects, the obviously ab- 
sent record feature. 

Second, though the brand new and spe- 
cifically designed tape ])layer is an awful 
risk in many ways, it is not merely the only 
way out — it is already a necessity. It just 
hjis to be l)uilt soon, if tape is to grow. 

As to the first point, may I remind you 
that there were tape players — for awhile. 
For instance, the very first RCA stereo 
tape machine was a jdayer unit — no re- 
cording. It came in two pieces, table-top 
type on brass legs. One unit housed speak- 
ers and a tai)e jdayer — it was, of course, 
a conventional transport minus the record- 
ing feature. The other held the second set 
of speakers and was empty. This was be- 
fore stereo disc; clearly, the intention at 
that point was eventually to put a stereo 
disc player in the other unit. The thinking 
at that ime was clear Enough, you see. Two 
stereo plaifhack vniis^ of equivalent impor- 
tance, for tai>e and ilisc, using the common 
audio system. 

Itut that first Stereotape player lasted 



only nionths). In an astonishingly short 
time RCA replaced it with another model 
that looked almost exactly the same. The 
difference was important. The newer unit 
had recording, as well as playback. (Sin- 
gle-channel recording, stereo playback.) 
And the price had gone way, way up — 
maybe thirty or forty per cent. 

Thnt's what happened to the earlier play- 
back machines. The public didn't like them^ 
didn't even know what they were (since 
they looked like recorders), and they just 
didn't sell. Ilopelesa confusion. I suspect 
that not even the dealers could remember 
which were recorders and which weren't. 
The answer seemed just what everybody 
wanted — make 'em all recorders, and jack 
up the price. Xo more confusion . . . well, 
not so niuch, anyhow. 

Can it really be true, still, that a stand- 
ard tape transport minus the recording 
feature is basically unsaleable and unfunc- 
tional, as well as confusing? 

Well, 1 aup])Ose you could paint the non- 
recording models bright green, or put dif- 
ferently sha])ed jdastic covers over their 
works — but I don't think it would do much 
good. The emphasis would still be on the 
negative features, the "missing" parts. It 
could be tried again, and perhaps it might 
work now, what with the new and much 
less expensive tapes now on the market. 
I doubt it. 

Rut I can't help sensing that the more 
radical approach is likely to succeed, I feel 
that the risk in designing a playback-only 
machine of really outstanding quality and 
reasonableness of price, a machine that 
doesn't even look like a tape recorder^ will 
pay oflf in acceptance by the hi-fi public. 
The more ingenious and simple the design, 
the better will it stand out on its own, un- 
confused with the tape recorder. 

As to my second point, above, that this 
machine just has to be built, as things now 
stand, I can see that the project must be 
clearly a cooperative one, between the tape 
producers and the tape machine makers, for 
the common good of both. The machine must 
above all offer a big, new value — it must 
be both very good and relatively inexpen- 
sive. I suggest, therefore, that its place 
.should l)e as a "loss leader," to sell more 
tajie to the customers. The loss would neces- 
sarily have to l)e sjiread around, but this 
should not l)e a major ])rol)lem ; some com- 
panies, Anipex for instance, are already in 
both fields, tapes and playing eipiipnient. 
The right hand surely ean help out the 
left, in such a situation. 

It would be fatal, I think, to price the 
tape jdayers too high — or to grade their 
quality too low. They must offer really top- 
(piality sound, to get the vaunted best off 
the tai)e and to !)eat the disc at the hi-fi 
game. They must, too, offer a quality bar- 
gain that will dramatically bring the cost 
of high-(|uality tape sound down, at least 
to the level of good FM radio if not lower. 
The loss leader idea, the units deliberately 
selling iit a tiny i)rofit or even at a techni- 
cal loss, might swing the deal for tai)e, 
where shorter-sighted profit compromise 
would fail. 

In this connection, don't fail to remem- 
ber the LP at its beginning. The new rec- 
ortl was a success largely because Columbia 
had the canny sense to put out good-quality 
players for everybody, at a low price. They 
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ALMOST 




on Audiotape on I'A-mil MYLAR 



1 hat's right! Audio Devices has cut at least 31% off the price 
of its premium-quality Audiotape on lV4-mil "Mylar." Now you 
can enjoy all the advantages of DuPont's fabulous "Mylar" for 
little more than the coat of ordinary plastic-base tape. 

Audiotape on lV4-mil "Mylar" is the finest tape in the Audio- 
tape line. Its tough, durable "Mylar" base and professional- 
quality oxide make it the perfect tape for schools, recording 
studios, radio and TV stations, military users-as well as dis- 
criminating home recordists. 

See your Audiotape dealer as soon as possible. At the new low 
prices, his stock will move fast. (Similar price reductions have 
also been made on Master "Low Print-through" Audiotape on 
1%-mil "Mylar.") 

^ "Mylar" is DuPont's trademark for its polyester film— the 
toughest, most durable recording tape base material known to 
man. "Mylar" cannot dry out or become brittle with age. Radi- 
cal differences in temperature and humidity have no effect on 
it. Recording tapes on "Mylar" can't break or stretch in normal 
use, regardless of temperature or humidity. Most importantly, 
"Mylar" is a known, tested base material— proven by years of 
use in telemetry, automation and electronic computing applica- 
tions. Millions of feet have been recorded by professional and 
amateur sound recordists, too. 
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AUDIO DEVICES, INC., 444 Madison Ave., N. Y. 22, N. Y. 
In Hollywood: 840 N. Fairfax Ave. • In Chicago: 5428 N. Milwaukee Ave. 
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MINIATURIZATION 
£Ul^.LOWER COST 




Cuts readily to any shape witli 
ordinary scissors. 




Thin Versatile 
Co-Net ic and 
Netic Magnetic 
Shielding Foils 



Fminii iKaitjuiHig hiUmtmii camptntnts H i B tksait. 
(Mitimizint inlsftElIti) due tn magotlii: lialdE ... making 



How thin Co-Netic and Netic foils lower your mag- 
netic shielding costs: 

1) Weight reduction. Less shielding material is used 
because foils (a) are only .004" thick and (b) cut and 
contour easily. 

2) Odd shaped and hard-to-get-at components are 
readily shielded, saving valuable time, minimizing 
tooling costs. 

These foils are non-shock sensitive, non-retentive, re- 
quire no periodic annealing. When grounded, they 
effectively shield electrostatic and magnetic fields over 
a wide range of intensities. Both foils available from 
stock in any desired length in various widths. 

Co-Netic and Netic foils are successfully solving many 
types of electronic circuitry magnetic shielding prob- 
lems for commercial, military and laboratory appli- 
cations. These foils can be your short cut in solving 
magnetic problems. 




Inserts readily to convert 
existing non-shielding 
enclosures. 




Shielding cables reduces 
magnetic radiation or 
pickup. 




Wrapping tubes prevents 
outside magnetic 
interference. 



PROTECT VITAL MAGNETIC TAPES 



When accidentally exposed to unpredictable magnetic fields, presto! — your valuable 
data IS combined with confusing signals or even erased. 




For complete, distortion-free protection of valuable magnetic tapes 
during transportation or storage. Single or multiple reel Rigid 
Netic Enclosures available in many convenient sizes and shapes. 





Composite pho- 
to demonstrat- 
ing lhal mag- 
netic shielding 
qualities of 
Rigid Netic Alloy 
Material are not 
significantly af- 
fected by vibration, shock (including dropping or 
bumping) etc. Netic isnon-retentive. requires no periodic 
annealing. 



Write for 
further details 
today. 



M««EriC SHIELD Uimm PERFECTIOh MICA CO. 

liSS No. El&lion Av«itii«, ChicajD 22, llllnalt 

OMSWATOKSat PEFH(*Ni«TLV FFFttTin HETID EO NET<t HlWnKTlC SHIELDIhC 



Thin pliable foil wraps easily i 
around magnetic tape, maintain- 
ing original recorded fidelity. 



were so good, so che;ii), tli.-it evt'ii the dismal 
problems of eompatihilitv were no dotor- 
reiit. At $10, how could you lose! And you 
could have a changer, too, that was for a 
number of years the best sound-bargain on 
the market, complete at around $J8. 

Humor has it that those machines were 
ileliberately sold at a loss, to promote LI*. 
I remenilier them well enough to suspect 
this must have been so. They were excellent 
and they sold lA*, to the point where the 
larger industry could take hohl. Then they 
disappeared. 

The quality and price of those players 
was precisely calculated for an oitt'muni 
impact under the circumstances — to sell the 
largest possible nuni!)er of the new records, 
to build confidence in lA* (juality, and so 
to launch the lA* business. It is true that 
those calculations were on a (juite different 
jdatie from those we might make in the 
l»reaent tape situation. Quality is higher, 
cost is greater. Yet the princijde is the 
same. Get out new, attractive, Iiigh-<iuality 
one-jiurpose playing e<iuipnient and sell it 
at the lowest i)Ossible i>rice, even at a 
loss — to build yourself a market for tapes. 

There'll still be the tape recorders, of 
course. l*eople who own them will be in the 
market for tapes as they arc now, on a 
side-line basis. There's little to lose in this 
direction. And lots to gain among new 
users of the simpler tai)e player. 

To conclude, I can see more or less how 
the public's point of view must change, be- 
fore the tai)e jdayer can establish itself 
solidly, well removed from the tape re- 
corder. The attitude that must be culti- 
vated is one that envisions ''extras," rather 
than missing functions. The tape recorder 
is a double i)ackage in this resi)ect, com- 
bining several functions and many uses — at 
a price. As in an FM-AM tuner, or a tuner- 
amplifier, you pay more, you get more. 
The taitc i)Iayer is a single unit with only 
one function, specialized. It resembles the 
FM tuner in this respect. 

We'll be thinking of these units in three 
ways. 

1. You buy a double-purpose unit, a 
tape recorder, with your main interest in 
the recording feature. Playback is an auto- 
matic associated function. In this case, the 
machine offers an "extra," at its high price, 
in that it will also play commercial tapes. 
The machine is worth the cost in these 
terms. 

This is the most common attitude at the 
moment as far as tape recorders and stereo 
recorded tapes are concerned. The tajtes 
arc the "extra" feature — when and if. 

2. You buy a tape recorder in order to 
play stereo tapes — you aece])t the recording 
feature, but don't plan to use it much. 
Recording is thus your "extra," here. But 
it is expensive, and the unit as a whole is 
very much too exi)en8ive for a tape player. 
This is the other common situation today — 
and it hurts tape, as well as the tape-play- 
ing customer. 

3. The new addition, the saving grace, 
is the tape player. It avoids both situa- 
tions where there are "extras," in favor of 
a single function, playing tapes, and it not 
only plays then» well but is relatively in- 
expensive. It tends to proniote more and 
more tape buying, fits easily into the hi-fi 
family as a coniponent, fits into the home 

{Conlinited on parte 57) 
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A slight electrical potential exists between all objects. 
It can raise the dickens inside a hi-fi tube! 

To live with it in your amplifier you must either- 
lose gain, accept distortion, or use tubes that have 
Controlled Contact Potential. 



DOESN'T SOMEBODY CONTROL 
CONTACT POTENTIAL IN HI-FI TUBES? 

YES... GENERAL ELECTRIC! 



We select the materials, make the tubes 
and test the tubes with this A in mind. 



All General Electric hi-fi 
tubes are controlled 
Contact Potential. 



CALL US! 

New York: WI 7-4065 
Boston: DE 2-7122 
Washington: EX 3-3600 
Chicago: SP 7-1600 
Dallas: RI 7-4296 
San Francisco: Dl 2-7201 
Los Angeles: GR 9-7765 
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amplifier 
for low 
Use them. 



6EU7 

They're the i2ax7 BEST. 

7025 
7247 



Leadership in audio 

GENERAL^ ELECTRIC 
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EDITOR'S REVIEW 



MULTIPLEX AGAIN 

WE stiMj iiAVK IK) definite iiii'oriiiatioii iiboiit tlie 
possible aetion hy the K.C.C. on stei-eo hroad- 
eastiuf?, but one item of interest has eonie to our 
attention. The Cornniission lias done considerable work 
in evaiuatin<; the various systems proposed — fourteen 
ill all — and seven of them were eliminated either be- 
cause they were withdrawn by the proponent or re- 
jected as impractical. One additional proi)osal sub- 
mitted by I'hilco was added to the .seven remainin<r 
from the first "jronp. 

Since our own experience in the motion i)ictnre in- 
dustry indoctrinated us thoroughly in the principle 
that no matter what improvements were made in the 
.studio to expaiul the .service in one way or another, 
the new .sound track must be cai)able of bein;; rejiro- 
dueed by the projeetoi-s already in the field without 
modification. Only tho.se houses which were williufj to 
make what modifications mifrht be necessary to take 
adyaiitafre of the additional service would be able to 
enjoy the improvements, to be sure, and the lar<re 
pre.sentation hou.ses usually made the uece.s.sary 
chanf;es. But the nui.ss of movie theaters still played 
the new film on their old e(|uipnu"nt. We believe this 
to be a valid principle. 

The first few FM-multiplex .systems that wei-c pro- 
posed were careful to follow this i)rinciple to a -rreater 



or lesser dcfrree. Certainly there is no (piestion that 
the tran.sniission of A + B on the main channel will 
provide a comi)lete sifrnal to listeners who do not find 
it desirable ur worthwhile to add the necessary eijuip- 
ment to enable them to enjoy .stei-eo broadcasts. Those 
that want it can add the necessary adapter — regardless 
of its si)ecific configuration — and they will then be 
able to reproduce steri'o. In any ca.se, the listeiu-r who 
'does not wish to add an adapter could still i-eceive 
monophouic broadca.sts. 

However, slioidd the listener want stereo, he can add 
the adapter to his i)re.sent KM receiver in oiih/ n fvw 
of the sj/steiii.t. Others of the propo.sed .sy.stems will 
not work for stereo unless the existing Kji receiver is 
^extensively rebuilt to acconnnodate the new signal. 
The ownei- of a standard type of KM i-eceiver would 
thus be re(|uire(l to rebuild his .set — or, nu)re likely, 
to have it rebuilt at a fairly high cost, siru'c custom 
work of that nature runs high — before he could take 
advantage of stereo broadcasting. This is ahnost like 
providing oidy diesel fuel in all the gas .stations ou the 
turnpikes so everyone would have to convert his i)res- 
ent car to diesel operation if he wanted to continue 
to u.se the high-speed i-oads. We believe firmly that 
the K.(J,('. should keep in mind the need for keeping 
the cost down to a practical minimum and not load the 

co.st unnecessarily by el sing any .system that will 

make the change prohibitively expensive. 



It is with deepest regret that we nnist ehi-ouiele tlu 
pa.ssingot Ilarric K Hii hard.son early ou the moniinir 
of June 12 as a result of a heart attacrk. A.s.sociate 
Kditor of Audio since -luuc. 1 •).)!, he was k sponsible 
for several departments of the iiiriga/inc and sei\ed 
as a good-will ambassador throughout the \ew Voi l 
( ity area. 

Ilarrie had a .strong backgiound lu iniblii atioii and 
radio work, with his fir.st position being Hadio Kditor 
of The Daily Oklahiimnii In 1!)2!) ho beeaiiK chief 
auiioiiiicer of K\'00 in Tulsa. iiio\iiig to Hollywood 
three years later for more work with networks as pro 
diieer, aiiiiouucer, and writer. After three years on the 
coast, he went to Chicago where he held a number of 
executive positions in the radio advertising field 
During the war he worked as editor of Sonar in.striie 
tioii manuals published for the Ij S, Navy by the 
Office of Scientific Hesearch and Develoiimeut in New 
York, and it is from this bae kgiouiid that he came to 
Audio 

Harrie is survived by a wife, Cecile, and three cliil- 
dren. A resident of (ileii Hock, \. J., he was well 
known in the village for his activities in eomiiuinit\ 
affairs, and particularly among the children witli 
whom he spent a large i)art of his time while being ,i 
real companion to his own. All of us will mi.ss liiin. 
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ASSIGNMENT: HIT A TARGET 6000 MILES AWAY 



Can you guide a 110-ton Air Force Titan missile 
far up into the sky, to bring its nuclear warhead 
down with pinpoint accuracy on a target one- 
fourth the way around the globe— a target you not 
only can't see but which continually 
moves with the spinning earth? 

This was the problem in missile 
guidance the Air Force presented 
to Bell Telephone Laboratories and 
its manufacturing partner, West- 
ern Electric. The answer was the 
development of a command guid- 
ance system which steers the Titan 
with high accuracy. 

Unlike self-contained systems 
which demand complex guidance 
equipment in the missile itself, Bell 
Laboratories Command Guidance 













1 





System keeps its master control equipment on the 
ground where it can be used over and over again. 
Thus a minimum of equipment is carried in the 
missile, and the ground station has full control 
of the missile during its guided 
flight. Techniques drawn from the 
communications art render the sys- 
tem immune to radio jamming. 

Bell Laboratories scientists and 
engineers designed the trans- 
mission and switching systems for 
the world's most versatile telephone 
network, developed much of our 
nation's radar, and pioneered in 
missile systems. From their vast 
storehouse of knowledge and ex- 
perience comes the guidance system 
for the Titan. 
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The Silicon Diode in Audio 
Equipment 



Silicon diodes are rapidly becoming popular with designers of audio equip- 
ment. The author discusses their use as power rectifiers and as bias regulators. 



L. B. DALZELL* 



AUDIO POWER SUPPLIES Using vacuum 
tube rectifiers have been around 
for a long time. The rectifier tubes 
have certainly worked out well, and have 
been improved over the years. While 
they are quite reliable today, the recti- 
fier is still the most frequently replaced 
tube in audio equipment. 

Copper oxide and, later, selenium rec- 
tifiers have seen some use as substitutes 
for the tube, but the voltage and current 
requirements of audio equipment forced 
the use of large units, as sizable heat 
dissipating fins are required to cool the 
rectifying junctions. Copper oxide rec- 
tifiers are frequently used in meter cir- 
cuits, while selenium is common in bias 
supplies today. 



* 116Z Fleetridge Drive, San Diego 6, 
California 
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(B) 



Fig. 1. (A), The familiar full-wave center 
tapped rectifier circuit using a vacuum 
tube of the more advanced indirectly 
heated type. (B) is the silicon-diode 
equivalent of (A). Pin designations are 
for the 5AR4 and 5V4 type or replace- 
ment rectifier or diode unit. 
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As ail offspring of the transistor, a 
whole new family of seiiii-conduelor 
rectifiers has developed in the last few 
years. Germanium diodes arc small, but 
more suited to higher powers at low 
voltage levels. The comparatively reeent 
silicon diode rectifier seem.s to have elim- 
inated the problems of size and heat — 
at least at audio power level.s. 

It seems fantastic that four liny 
wafers of pure silicon with hyper-aceu- 
rately controlled impurities can do the 
same job as a conventional full-wave 
vacuum-tube rectifier. They can even do 
the job better, for they waste little 
power, take little space, and in a prop- 
erly designed circuit they will probably 
last for years. 

Jlanufacturing methods have been 
rapidly improved, and silicon rectifiers, 
which but three years ago were too ex- 
pensive for serious consideration in 
audio equipment, are coining into a price 
range that allows direct competition 
with the vacuum tube, and there are real 
advantages in their use. There are prob- 
lems too, and in this article an attempt 
is made to cover the design of silicon 
rectifier power supplies for audio ampli- 
fiers. Many of the same ideas apply to 
the design of supplies for pre-amplifiers 
and tuners, but in class AB or class B 
amplifier circuits the power supply re- 
(juirements are much more severe. The 
current drain is higher, and usually 
there is a sulistantial difference between 
zero-signal and full-output current — 
especially when the amplifier is tested 
with steady-state sine waves. 

To simplify our discussion, let us re- 
fer to the vacuum tube full wave recti- 
fier as a tube, and the semi-conductor 
silicon diode rectifier as a diode. 

First, consider the conventional full 
wave center-tapped power supply of 
Fig. 1. The transformer serves to : 

(1) Isolate the line supply voltage. 

(2) Provide a high-voltage secondary 
for conversion to the high-voltage 
d.c. or B plus. 

(.3) Provide a 5 volt rectifier tube heater 
secondary (Fig. la). , 




Fig. 2. Internal construction of an experi- 
mental silicon rectifier unit which can 
replace conventional vacuum-tube recti- 
fiers in certain situations. 

(4) Provide a G.'^\' secondary to heat 
the other tulies in the circuit. 

The rectifier tube heater may draw up 
to 3 amperes at o volts, which is 15 watts 
that the triinsformer has to handle. A 
powerful amplifier, or a large stereo am- 
plifier, might require two rectifier tubes, 
thus doubling this portion of the trans- 
former load. 

The full-wave center-tapped rectifier 
arrangement i.s covered in any iiuiiiber 
of texts and tube manuals. However, a 
review of P.I.V. — peak inverse voltage 
— seems in order, as this will be an im- 
l>ortflnt consideration in the use of sili- 
con diodes. 

Peak inverse Voltage 

If a varialile d.c. supply is arranged 
with positive connected to the cathode 
and negative to the anode of a rectifier 
tube or silicon diode, at low voltage the 
units will present a very high resistance, 
and only a ininut« current will flow. As 
the voltage of this inverse connection is 
slowly increased, the current will re- 
main very low until an inverse brenk- 
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Fig. 3. This curve, 
which opplies to 
Texos Instrument 
1N2069, 1N2070, 
and 1N2071 sili- 
con diodes, shows 
the extremely high 
surge current thot 
these rectifiers con 
obsorb. 



down point is readied. The current will 
then increase drastically, and the tube 
M- diode will usually be destroyed. With 
an increasing a.c. applied, the units will 
block on the half cycle when the poten- 
tial is inverse, until the peak inverse 
voltage equals or exceeds the reverse 
break-down point, and again a high 
current ran flow and the units would 
probably be destroyed. 

The peak a.c. voltage is most inijior- 
tant, for the usual a.c. meter indicates 
r.ni.s. voltages, and such an indication 
multiplied by 1.414 indicates peak, but 
only if the wave is sinusoidal. 

Vow let us consider the power supplies 
of (A) and (B) in Fig. 1. If the trans- 
former delivers 4()0-0^()0 r.ni.s. volts, 
and the supply is a sine wave, then each 
tube plate or diode pair woud see 
400 X 1.414 or 565 peak volts. At the 
peak instant, one end of the secondary 
will be positive by 505 volts in relation 
to the ground renter tap; the other end 
will bo negative by 565; and 2x.565 or 
ll.'iO peak volts will be applied in the 
iiivrr.se dirertioii arross the half of the 
tube or one diode pair that is at the 
most negative point, and this iiiust be 
blocked — usually with an ample safety 
margin. With no load c(mnected, the 
filter capacitors will be charged to 565 
volts in both cases. 

Here now is one great difference be- 
tween the tube and the diode. All electri- 
cal conductors in audio use have some 
resistance. The forward resistance of 
rectifier tubes in general is niiirli higher 
than that of the silicon diode. 

After the capacitors arc charged, in 



Fiy. 1, there will be only a tiny leakage 
current flowing until the load is con- 
nected. When the load is applied and a 
current begins to flow, the effective re- 
siBtanre of the transformer plus the in- 
ternal resistance of the tube or diodes 
will cause a voltage droj). An increased 
current causes a higher drop across the 
sujjply and any external inductance or 
resistance in the filter, and the term 
"regulation" is used to indicate the re- 
duction in H plus with increased cur- 
rent. If the jxrtver-supply regulation is 
poor, there will be a large voltage re- 
duction as the current drain becomes 
greater. 

To study the adaptation of silicon 
diodes to the conventional full wave 
center- tapped power supply, the author 
has undertaken a series of experiments. 
Directly replaceable silicon diode sub- 
stitutes for the rectifier tubes in coninioii 
use arc available. A rather complete 
series is nianufactured by International 
liectifier Corporation and by Sarkes 
Tarzian, but in the interest of self-edu- 
cation an experimental unit was con- 
st ructed. 

Experimental Set-up 

Single diodes rated at a P.I.V. over 
1.50(1 volt,s are available, but they are 
e.vpeiisive and usually carry too low a 
forward current. Jlowever, if diodes 
are connected in series, the allowable 
P.I.V. will increase as the iiuiiilK'r of 
diodrs. Tliry can stills carry their rated 
forward current, and ^hey will be com- 
paratively low in price. About 1200 
volts P.I.V. looked like a minimum fen- 
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experiment, and four Texas Instruments 
1N2071 diodes were used. Their charac- 
teristics are: 

P.I.V. 600 v 

R.M.S. Input 420 v 
Avg Rectified Forward 

Current 750 ma 

Recurrent Peak Current 6 a 

Operating Temp 0 to 100° C 

Max Reverse Current 0.2 ma 

Max Forward Voltage Drop 0.6 v 

These diodes are quite small, the l)ody 
being about 0.25 inches long and 0.2 
inrlies in diameter. The body is insulated, 
and there are silver pig tail leads for 
ronnection and that act as heat sinks, 
although no measurable heating has been 
experienced. Two diodes in series in 
each leg give the desired 1200 volt P.I.V., 
and can handle 750 JI.A. — about equiva,- 
lent to three 5l'4GB or 5AR4/Z34 




Fig. 4. The conventional full-wove doubler. C is optionol for ripple reduction. The 
number of diodes per leg will depend on the P.I.V. See text. 



Fig. 5. Choracteristics of the Zener diode. 

tubes. The four diodes were wired in two 
series strings, as at (B) in Fig. 1, with 
the anodes connected to pins 4 and 6 
and the coinnion cathodes connected to 
pin 8 of a Vector 02-10 Octal plug-in 
unit. A 3-iiich 6-32 screw acts as the 
center cupport, and a modified 2-ternii- 
nal insulated tie-point acts as the upper 
support member. An aluminum ca-sc 
covers the whole assembly. The internal 
construction is illustrated in Fig. 2. 

The unit was tested in a number of 
situations; but to illustrate the problems 
encountered, the experiences with one 
amplifier are outlhied. The amplifier was 
a modified JIullard, using p;i>34's and 
rated at 40 watts. It has a 200-iiia 
400-0^00 volt power transformer, and 
a 5U4GB rectifier tube. The input ca- 
pacitor is a 30-nf, 500 v. electrolytic 
followed by a 100-ohni choke. A series 
of rectifier tubes and the diode unit were 
plugged into the rectifier socket in turn, 
and the resultant d.e. output was meas- 
ured at the B-plus primary tap of the 
output transformer as follows: 
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Fig. 6. A regulated 
voltage standard 
for shop use 
Meters may be 
checked at the out- 
put. 
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47-1 
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It is ovi(U'nt that tlic low forward re- 
sistanco of the diode unit resulted in a 
substJintially higher d.c. output. When 
the amplifier was driven to the clipping 
point the B ))lus with the ."jUaCJB 
dropped from 4.')0 v. to 420 v. With the 
diode unit the B plus dropped from .50.5 
V. to 490 V. nt clipping. 

The diode unit gave much superior 
regulation, hut the B plus was now too 
high. A |>ower resistor connected be- 
tween pin 8 of the rectifier socket and 
the first electrolytic cajjacitor would re- 
duce the voltage to the original 4.')0 v. 
d.e., but with this improvisation the 
regulation was about the Siime as with 
the 5U4GB. A 350-0-300 volt •200-ma 
power transformer was then substituted. 
The resultant B plus was then 4').') volts, 
and the regulation was still !•") volt.s from 
zero signal to full drive. 

That about winds up the experinu-nt 
except to say that the diode unit has 
been in daily operation for well over 
a year, and the (mtput has not deterio- 
rated a bit. 

The experience outlined above brings 
up a couple of problems. Diodes don't 
wait for a heater to waim them before 
they conduct, hence peak voltage is aj)- 
plied to the filter capacitors and the 
audio tubes until current is drawn by 
the load, which will then reduce the B 
jtIus to its operating level. With the 
350-0-350 volt transformer used, the 
peak is 1.414x350 = 405 volts. A purist 
might want to use n tinu' delay device 
to hold down the B plus until the audio 
tubes heat. On the other hand, the diode 
supply with the lower voltage trans- 
former is easier on the 500-volt elec- 
trolytic capacitors than the pievious ai- 
rangement was. 

Surge Current 

Heetifier tubes will not handle the 
surge current that diodes will. Figure 3 
illustrates the astonishing surge current 
that the 1N2071 will take in stride. It 
is not uncommon for someone to "fix" 
his ailing audio equipment by turning it 
off for an instant, then right back on. 
The filter capacitors may be pretty well 
discharged, the tubes still hot and con- 
ductive, and the resultant surge can 
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"fix" a rectifier tube right out of exis- 
tence. Silicon-diode sujjplies have re- 
peatedly absorbed such surges without 
a complaint. 

To eliminate surge, or hot switching 
troubles, tube nunnifacturers specify the 
minimum effective plate resistance. This 
resistance per plate includes the trans- 
formers' cfTective resistance, which may 
be calculated as follows: 

where 

7f, i» the resistance of the secondary 
Hi, is the resistance of the primary 
n is the ratio : 

Secondary voltage 
"Primary voltage 
Tn Fig. 1, secondary refers to one half, 
i.e. from ground to one end of the wind- 
ing. 

Additional resistance in series with 
the tube anodes or cathode is usually re- 
(juired to meet the specified condition, 
but these limits are too frequently ig- 
nored in practice. The efTective plate re- 
sistance of the transformer alone is usu- 
ally sufficient to limit surges well below 
the maximum for silicon-diode supi)lies. 

The ehoke or resistor and second filter 
capacitor, of (A) in Fig. la, are com- 
pletely superfluous with a diode supply 



— in the author's opinion. I'ush-pull out- 
put configurations may be easily bal- 
anced to eliminate the effect of rijiple, 
and a filter capacitor of about 60 (if is 
all that is required. Chokes and resist(«s 
simply make regulation worse and waste 
l)ower. Of course, this applies only to 
l)ush-pull output stages. 

In fairness to the rectifier tube, it 
should be pointed out that two parallel 
rectifier tubes will have one-half the 
drop of a single tube. Furthei-, the 
5Al{4/(iZ34 rectifier tube is nearly as 
good as diodes for regulation, and it 
heats slowly, eliminating the B plus 
overthrow when it is first turned on. 

Valtage Daubleri 

The voltage doubler supply is gaining 
l)opularity, especially when used with 
diodes. The doubler makes use of a lower 
voltage transformer without a center 
tap, which can ht' less expensive. See 
Fig. 4. It does require two fairly large 
electrolytic cai)acitors, but these can be 
lower voltage units than the full-wave 
supply requires. The doubler simply 
charges one capacitor on the first half 
cycle and the other capacitor on the 
second half cycle. The capacitors are in 
series, hence their voltages are additive. 
Because the source alternates between 
the two storage capacitors, a 160-volt 
500 ma transformer can supply 250 ma 
at 1.414 X 160 X 2 or 453 volts, less trans- 
former and diode losses. 

In practice, the doubler supply using 
diodes does not have the high peak (zero 
current drain) voltage of the full wave 
center-tapped supply. Transformers de- 
signed for doubler operation have low 
eiiective rt'sistance, hence with good ca- 




Fig. 7. Experimental 20-watt amplifier with the outside cage removed. 
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pacitois (loublei-s regulate better also. 
(Sec 'A 60-Watt Amplifier w ith Silicon- 
Diode Power Supply," AuniO, ilarch, 
195!>.) As one storage capaiitor is being 
cbaiged while tlic otiier disebarges, rip- 
ple bas a different wave shape, which 
seems slightly less tioublesoiue than the 



full-wave center-tapped supply as far 
as buui is concerned. Finally, the doubter 
is less sensitive to vaviation of a.c. source 
than a full-wave supply. 

As a piactical example of the doubler 
poMer supply, the Triad K93.V power 
transformer, which was designed for 




Fig. 8. Underside view of the 20-watt amplifier. Note that the output transformer, 
at left front corner, is mounted on a bracked to reduce above-chassis height and to 
allow assembly into the cover. 



this purpose, can be connected to supply 
166 V. a.c. to the ditide douhler. Peak 
d.c. voltage at the zero-curient condition 
will be 166x1.414x2 =468 v. At a 
drain of 130 raa, this reduces to a steady 
455 I. d.c, while a drain of 250 ma 
causes the B plus to drop to about 440 
V. d.c. This is very good regulation in- 
deed. The diodes in each side of the 
doubler have to block a P.I.V. of 
2 xE,5j X 1.414. It is wise to allow a good 
factor of safety in this case. 

The series doubler capacitors should 
be at least 100 nf each, and greater 
values give better results. Their voltage 
ratings should add to a level above the 
operating B pins. 

A ten-volt drop in the a.c. supply re- 
duces the B plus about 40 volts with 
the doubler sitpply, while the full wave 
center-tapped supply voltage drops al- 
most 55 volts. 

When silicon diddes are used in power 
supplies, whether fuil wave or doubler 
there ar-e real improvements. The su- 
perior regulation and ability to handle 
sur-ges have two big advarttages. Higher 
amplifier power can be obtained, and 
transient peaks have little or no effect 
on the supply voltage as recovery time 
is so shor t. The supplies have to be de- 
signed as a unit, as the voltages fur- 
rrisbed by the transformer should be 
lower than when tubes are used. So it 
will rrot be possible to simply convert to 
{Continued on page 59) 
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Fig. 9. Schematic of a 20-watt amplifier using a Zener diode bias regulator, and the new 7189A output pentode. 
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A Ribbon Microphone for 
High-Quality Recording 

M. L. CAYFORD* 

In describing a specific model of ribbon microphone, the author presents the theory and 
operating principles of the type which is also known as velocity or pressure gradient. 



AjiirRoPHONE of the best possible 
quality is essential for recording 
or reproducing nnisic to the high- 
est present day standards of fidelity. Tt 
is in fact necessary for the performance 
of the microphone to be sul)stantially 
up to the standard of modern am])lifu'i's 
as regards frequency response, non- 
linear distortiim, and transient response. 
The purely acoustic attributes of the 
microphone, such as its polar resjjonse 
in both the horizontal and Vertical 
planes, must also be satisfactory at al! 
frequencies. 

It is extremely difficult to check the 
])erforniance of microphones in quanti- 
tative terms. Anechoic rooms and acous- 
tic standardizing apparatus of proved 
accuracy are necessary to establish nii- 
erophone freiiuency resjjonses and polar 
curves. An estimate of the all-important 
transient response of a micro|)hone can 
usually only be arrived at by indirect 
methods. 

Thus the average user, who is not in 
a position to do reliable measurements 
im microphones, has to buy a given type 
of microphone of known reputation if 
be wishes to make recordings of the 
highest quality. 

A comparatively poor microphone is 
often thought to be satisfactory for use 
with home tape recorders and similar 
uses. This is a fallacy if good musical 
recordings of any type are desired. It 
might be argued that the shortcomings 
of other pieces of equipment in the 
chain, such as the loudspeaker, are suffi- 
ciently marked to mask any relatively 
minor defects in the niicro|ih<)ne or mi- 
crophones used. In practice, the proper- 
ties of different items in the reproducing 
chain do not always seem to "add up" 
in this way. II. J. Leak demonstrated 
many years ago that the intermodulation 
tones resulting from a controlled in- 
crease in the rated non-linear distortion 
of an amplifier from 0.1 up to 1 per 
cent were clearly audil)le over a good 
loudspeaker system. A good "clean" well 



* Standard Telephones and Cables lAm- 
ited, London, England. (An I. T. 4- T. 

Associate) 
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Fig. 1. Plan view of □ ribbon between 
two pole pieces showing □ plane sound 
wave incident at an angle ^ to the 
microphone axis. 



balanced signal from a microphone still 
sounds goixl on reproducing gear of only 
moderate performance, and it will sound 
better as the rejjroducing gear is im- 
proved. 

It is not easy to explain the reasim 
for this apparent contradictiim of the 
laws of superposition, as evidenced by 
tlie failure of defects later in the chain 
to mask those at the inl>ut end. It may 
be connected with the ability of the brain 
to concentrate on that which it wishes to 
hear, i.e. the in])ut signal to the system, 
while subconsciously eliminating other 
defects which it is accustomed to hear- 
ing, i.e. those arising in the rest of the 
gear and, therefore, to some extent com- 
mon to all programs. 

It is in musical reproduction that the 
quality of the input becomes of para- 
mount importance. In general, the 
greater the number of |>erformers and 
the better the acoustics of tlie recording 
auditorium, tlie more outstanding will be 
the difference between a good micro- 
|)bone and an indifferent one. 

Ribbon Microphone Theory 

The ribbon princil)le has long been ap- 
preciated as l)eing ca])able of providing 
one of the best tyjx's of microphone be- 
cause the moving element can be ex- 
tremely light and well controlled. The 
lightness ami the low value of acoustic 



impedance of the ribbon mean that it is 
basically only suitable for an indoor 
studio microphone and that ])recautions 
have to be taken to avoid air movements, 
such as severe draughts, or mechanical 
vibration of the micro])hone mountings. 
Both can give rise to heavy low fre- 
([uency rumbling noises. 

The basic theory' of ribbon mi<-ro- 
jihoncs analyzes a transducer of the sort 
in which a light rectangular ribbon is 
suspended between two rod-like pole 
pieces energized by a iK'rmanent mag- 
net across their ends, so that a transverse 
magnetic field is maintained across the 
ribbon. The latter has free access to the 
sound field in both front and rear direc- 
tions. As a sound wave strikes the poles, 
it flows around them. The fact that there 
is a mean effective distance "d" between 
the front and back .surfaces of the ribbon 
ensures that there is, at any instant, a 
phase displacement between the acoustic 
|)ressures p, and p, at the front and rear 
of the ribbon. The resultant |>ressure dif- 
ference p, - Pt is available to move the 
ribbon. Such a pressure difference re- 
lated to a distance is called a ])ressurc 
gradient vector. 

In mathematical terms, for sine waves : 

)h=Pu<' 

Pi = l>, il-j-<l cos»). 
c 

■'• Pi- Pj= j—l>i <l "I"" (^) 
f 

Where 

(i> : 2 Ji X f re(iuency 
f/ = ac(mstic distance anmnd poles. 
(• - velocity of sound. 
). = wavelength of sound. 
* = angle of simnd incidence. 
/ii = Acoustic i)ressure at front of 
riblxm 

/)., = Acoustic ])ressure at rear of rib- 
bon. 
X - distance. 



1 H. y. Olson, "Elements of Aeoustical 
Engineering^" I). Van Xostrand. 1947. p. 
237 ct sc<|. 
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Fig. 2. Polar response of a ribbon micro- 
phone in the horizontal plane. 

(I is assuiiicd to bo siiiiill coiiipaml to 
Thus, to a first appro.xiiiiiitioii, the driv- 
ing i)n'ssui-(' oil the ribbon is propor- 
tioiiiil to fr('(|Uciioy. A flat fr('(|uciicy re- 
sponse requires the ribbon to bo driven 
at eon.stant r.in.s. voloeity at all I'lequen- 
eios in aeeordanee with the usual expres- 
sions ; 

p = /n f X « volts (2) 



Whei 



/'/ - /'i 



(3) 



Ji = niafinetie flii.x (h'lisity (gauss) 

botweon jiole ])i<*ees. 
/ = length of ribbon in ems. 
I' = velocity of ribbon in eiii/see. 
^■1 = area of ribbon. 
Zii = aeoustic iin|>e(lane(' of the ribbon 
(aooustic ohms) 

If Zjj is substantially a mass reaetaiiee 
j<i)jl/„, then from E(|s. (1) and (.5): 





(I) 



where J/y = mass of ribbon. 

Ill this ease, the ribbon veloeity is con- 
stant at all frequencies and the polar re- 
sjioiise is a eosiiio function of 

Some of the above jihysical relation- 
shii>s are illustrated in Fig. 1. The basic 
design re(|uiremonts for a ribbon niicro- 
phone now boeoine clearer. The ribbon 
must be very flexible and mu.st have its 
fiiiidaiiiental resonance at the lowest bas.-i 
l're(|ueiicv, so that it appro.xiniates to a 
mass-controlled element over substan- 
tially the entire audio fre(iiiency range. 
The magnitude of the driving pressure 
l>t~ l>i actually follows a sine function 
as the fre(|ueiicy increases, reaching a 
ma.ximum at a freciuenev such that the 
distance d represents a half-wavelength. 
/', becomes zero when a frequency 
is reached such that d is a complete 
wavelength. We can summarize by say- 
ing that the ribbon must be made to be- 
have as a sinii)le mass, i.e. its resonances 
must be conii>letely controlled, and the 
shape of the pole pieces, magnet, outer 



case, and so on must be designed so as 
to make the incident sound wave produce 
a constant ribbon velocity at all fre- 
quencies; i.e. the tendency of the re- 
sponse to fall off at the higher frequen- 
cies must be compensated by various 
eonstructional artifices. 

It is well known that the polar re- 
sponse exhibited by a ribbon niicrojihone, 
as the source of sound is moved round 
it, is a bi-directional cosine or "figure- 
eight" curve in both horizontal and ver- 
tical planes; the solid polar figure being 
represented by two spheres touching at a 
point representing the origin of the 
graphs. This is a very useful sound pick- 
up pattern, in that performers can be 
arranged within an angle of ± 60 deg. 
on either side of the microphone, un- 
wanted sounds sonietinies being largely 
excluded by arranging that the "dead" 
90-deg. axis of the microphone is in the 
plane in which the unwanted noises (due 
to ventilators, air conditioning units, and 
the like ) may lie. Also random reverber- 
ant sounds and general background 
noises, which almost invariably are ex- 
cessive in normal rooms and auditoria, 
arc reduced by 66 i)er cent (4.H db) by 
the figure-eight polar curve. (See Fiy. 

It is easily demonstrated that the bass 
resi>onse of a pressure-gradient niicro- 
))hoiie rises considerably when it is used 
at close (Quarters to a relatively small 
source of sound such as a human voice. 
It can be shown mathematically^ that 
the acoustic sound ))ressure gradient field 
due to a small sound source contains an 
auxiliary term inversely dependent on 
frequency y. {distance) .^^ Fiynre giv<'s 
curves showing the magnitude of the 
bass rise at different talking distances 
which results from this effect. This bass 
rise is called the "proximity efTect." It 
is also noteworthy that microiihones of 
this ty))e arc often called "velocity mi- 
crophones" because the velocity of the 
ribbon when operated on by the jiressure 
gradient corresjionds to the jiir particle 
velocity in the soun^ wave over a fair 
part of the frequency range.''' 



Design , Details of a High Grade 
Microphone 

The first jioints to be settled in the 
design are the details of the ribbon itself. 
Its area, asi)ect ratio and the side clear- 
ance slits at the pole pieces are fixed. 
The slits are .007 in. wide so as to allow 
safe clearance with a thin ribbon. A high 
sensitivity figure demands that the area 
of the ribbon should be large compared 
to that of the side slits, the final area 
being fixed at slightly over 1 sq. cm. The 
effect of diffraction and wave pha.se in- 
terferences on the vertical jiolar curve 
restricts the vertical length of the rib- 



bon to 1 ill., its width then being .just 
under 1 in. Kquation (2) shows that a 
good sensitivity demands a magnetic gap 
flux density of 5000 gauss or more. !{(!- 
search by various authorities has shown 
that the use of a part-toroidal ring form 
of magnet is an economical way of gen- 
erating the flux across a wide (J-in.) 
magnetie gaj). Having fixed the general 
))roportions of the microphone, a con- 
siderable amount of develo))iiient is 
needed to ensure that the ribbon func- 
tions correctly; the frequency resjioiise 
of the microphone can then largely be 
controlled by the shape of the ))ole 
pieces and certain subsidiary parts such 
as the outer case and some guaze baffles, 
which are fitted around the pole pieces. 

A inicrophoiie ribbon behaves like an 
elastic bar and its fundamental resonance 
is given by' : 



/ = 



(■-) 



zero tension is assumed. 
Where 

I = ribbon length in cm. 
P = density of material 
(? = modulus of elasticity of material 
A' = Uadius of gyration of the ribbon 
cross section. 

It is essential that all resonances from 
the fundaiiieiital upwards are critically 
damped, or else the transient respoiis(^ 
and, to a lesser extent, the fre(|ueiicy re- 
sp(mse of the microphone will be af- 
fected. Any lack of damping of the 
vibrational modes of the ribbon means 
that the modal frequencies are shock ex- 
cited by transients and can persist as an 
unwanted "tail" to the reproduced tran- 
sient. As a large part of all program 
matter is transient in nature the serious- 
ness of a poor transient response is ap- 
parent. That is why, of two microphones 
with ai)i)areiitly similar frequency re- 

' II. F. Olson, Jt. C. A. Broadcfist News, 
March April 19.")0. p. 14 et seq. 
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- Ibid., page 2.'>.'5, 2.' 
•* Ihid., page 2.50. 



Fig. 3. Proximity-effect relationships for 
a ribbon microphone at 1,2, and 5 feet 
from a small source. 
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Fig. 4. Schematic of a motional imped- 
ance bridge used to measure ribbon 
microphones. 

spouse, one will sound clean and sinooti], 
while the other, with a poor transient 
response, will sound roujfh and harsh. 
I'nfoituniitely, it is almost impossible to 
niiike a direct check on the transient re- 
sponsi^ of a microphone, as an acoustic 
source or loudspeaker with a known 
neiir-])erfect transient response is usually 
unohtainahle. 

The easiest indirect general assess- 
ment of a micro])lione's response can be 
made by examining its electrical "mo- 
tional impedance." This is obtained by 
examining the impedance h>oking into 
the microphone terminals with a special 
bridge which balances out the "statie" 
component of its electrical impedance, 
leaving unbalanced only the dynamic 
component, which is a faithful replica 
of the net effective motion of the ribbon 
at the test frccjuency. Figure 4 shows the 
bridge circuit and Fig. it shows nm- 
tional-imi)edance frequency runs on (A) 
satisfactory and (B) unsatisfactory rib- 
bons. The ribbon of curve (A) is made 
from a soft aluminum leaf material a 
<|uartcr of a mil thick. The radiation 
resistance load of the air and the coupletl 
acoustic resistance of the protective wire 
gauzes on the poles give a smooth curve, 
indicating critical damjiing of all the 
vibrational mo<les of the ribbon. Curve 
(H) sh(t\vs the response ol' a thicker I'il)- 
bon made of harder material. This shows 



the number of undamped resonances 
which an unsuitable ribbon can exhibit. 

The ribbon is clamped to electrical 
terminal blocks at the top and bottom, 
its back and forth movement in the pole 
gap magnetic held generating an e.m.f. 
Its electrical resistance is usually about 
0.2") ohm, and thus a small input trans- 
former has to be mounted in the base of 
the microphone in order to step up this 
e.m.f. and match the ribbon to the usual 
aniplilier input impedance (30 ohms, 150 
ohms, or whatever). The transformer 
must be fitted with a magnetic shield, 
and the wiring between it ami the ribbon 
must be arranged in a "hum-bucking" 
layout so as to neutralize the effects of 
any stray electro-magnetic field originat- 
ing from power transformers in the 
vicinity of the microphone. If these pre- 
cautions are not taken, the ribbon and 
its wiring form a considerable loop and 
the microphone is likely to pick up hum. 

Figure 6 gives a view of a high-quality 
riblion microphone with part of the outer 
case removed so as to show the construc- 
tion. 

The ribbon is very light, its weight 
being 0.2 milligrains/s(]. cm. and this, 
combined with the very effective acoustic 
damping, gives the microphone an out- 
standingly good transient response. A 
flat fre(|uency response and high effi- 
<*icncy have also been achieved, due to 
careful proporti(ming of the pole pieces 
and the magnet, the former being pre- 
cision castings in vanadium pcnncndur, 
while the hitter is a high-cncrgy-contcnt 
magnet alloy. The driving force on the 
ribbon is approximately proportional to 
f1 cos ^ where d in Fig. 1 represents the 
effectiv<' distance corres])onding to the 
sound pressure gradient force, ^ being 
the angle of sound incidence relative to 
the normal. A flat response results if d 
is small compared to the wnvelengtli of 
sound, so that the pressure-gradient 
force is proportional to frequency, and 
if the ribbon acoustic or mechanical iiii- 
])edancc is mass controlled. 
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Fig. 5. Motional 
impedance char- 
acteristics of two 
ribbons. (A) is an 
aluminum leaf 
ribbon 0.25 mils 
thick as used in 
the microphone il- 
lustrated in Fig. 
6. (B) is a rolled 
aluminum ribbon 
2.5 mils thick. It 
will be noted that 
the resonances of 
(A) are completely 
damped but (B) 
shows many un- 
damped reso- 
nances. 




Fig. 6. A high-quality ribbon microphone 
with the outer case and the inner ribbon 
damping gauzes removed. 

Several difficulties are encountered in 
practice. First, it is difficult to assign 
ime simple value to d, as it is impossible 
to make the pole piece cross-section the 
same all the way down. The poles have 
to be enlarged at the bottom to meet the 
necessarily greater area of the magnet 
face. The net result is that the gnidient 
distance d tends to have a larger value 
at the bottom of the poles than at the 
to]). The larger distance gives a gradient 
driving force of larger magnitude but 
with a high-frequency cutoff at a lower 
fre(|uency than is given by the smaller 
top distance. Such ribbon microphones 
are likely to have a range of several db 
in magnitude in their frecpu'iicy re- 
■■-ponse at middle or high fre(iuencies. In 
the present design, the pole piece and 
magnet proportions are such that the 
elTect is (|uite negligible. The response 
tends to fall at frequencies below about 
l.")0 cps due to the introduction of resist- 
ance control rather than mass control, a 
result of the critical damping of the 
natural resonances of the ribbon. A por- 
ous ganze baffle with a fairly low value 
of acoustic resistance is fitted around thf 
p<de pieces and magnet window in order 
to compensate for this loss. The baffle 
performs this function because the con- 
stant pressure difference built up be- 
tween its front and rear surfaces at all 
fre(iuencies is a significant addition to 
the small low-fi'e(|uency pressure differ- 
(Cniilimicd on jitij/e 61) 
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Development of a Tailored 
Home Sound System 



There is no reason why neat and attractive installations should be limited to broadcast 
station studios which are visible to visitors — in the home, we look at our "rigs" all 
the time, so why shouldn't they be as attractive and efficiently installed as possible? 



FRED CORDON - 



TMK liidlil.KM AT HANI) WilS tllJlt (»f 
pliinninj; iuu\ (Icsijjiiiiijj: a sduiid sys- 
tem tor the Ihhiic witli ciTtjiin ('(ni- 
sidcnitions in mind. Tit start witli. tin* 
spfjikcr, a rnivcrsity Mddcl 'M2 was 
already installed in its i>resent jxisition, 
even wliile the naked eitniintneiits were 
standing: <>n a table during the (^ihinet 
eonstruetion period. These <'onsiderations 
Wi're : 

], Cahinets were to ho wall hung tlicrtdiy 
jjiviiijj clcii r sjKU'O underneath for 
cloaiiiuf;. 

'2. There were to he no swinjjinjj; doors 
cither outward or ujiward, yet corn- 
jioiients sueh as the tape deek and 
the turntahle nuist he covercfl hut 
still readily aceessihle. 

3. Xo piece of electronie jjear or nper- 
ahle Lquipnieut was to he mounted 
(Ml slides or slidinjj drawers. 

4. Provisions were to he made for opti- 
nunn air flow entering the hottom of 
the enelosures with ample egress for 




Fig. 2. Aluminum 



* Enritio Avt\, Xnrfhridt/c, Calif. 



"Flexdoor" provides access to tape recorder, actuates light switch 
in completely open position. 




Fig. 1. Wall-hung system finished in coral and blue formica and trimmed 
aluminum provides for phono, tuner, amp-preomp, and the tope recorder. 



the heated air. The cold air was to 
he filtered through replaceahle fiher- 
ghiss filters so tliat the components 
would remain relatively dust-free. 

5. Arrangement should he so that any 
eoniponeut could he easily serviced 
without : 

A. Moving cahincts from wall. 
R. Using tools to ojten cahincts. 

Getting into an awkward nncom* 

fortable position. 
]>. Using an external light source. 

6. Xo single cabinet was to have any 
component directly above another. 

7. All wiring and cables was to ))e either 
inside the cabinets or within the 
walls. 

8. All components were to he shock 
mounted with vibration isolators. 

9. All controls were to he conveniently 
located on one panel so that they 
could he comfortably manipulated 
from a sitting or standing position. 

It seemed, at first, that an impossible 
task was outlined here. The ensuing de- 
seripti(m will endeavor to show bow tlie 
final desi»j:n complied with the given cir- 
eumstanees. 

Moth cabinets are wall hung by using 
banger bolts anelutred in the wall studs. 
These fit through boles in the backs of 
the cabinets which are fastened to them 
with wiugnuts and wide washers. For thy 
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Interior of tape recorder compartment, 

light. 

top cjibinet cinitniiiiiig tlie Coiicertoiie neatli the cabinet, 
tape tiniispoi t. tlic liiiisli is sixteen coats 
of automobile l.i<(|uei-, tiinjuoise in color. 
Access to the dcek is tln'Onirli a brushed 
aliiininnin "Fle.xdoor" {Figs. 1 and 2), 
which, when completely opened, activates 
a flush enclosed lic^lit illuminating the 
entire face of the deck {Fig. 3). By mov- 
ing the Flexdoor just i-in. from the 
completely opened position the light can 
he extinguislied with still enough S|)ace 
to operate the tape i-ecorder. The deck 
is mounted in its own door fi'anie fast- 
ened to a piano hinge and can be dis- 
engaged so tinil it swings out for minor 
servicing and mainteinmee simply by ro- 
tating the lock knob 180 deg. {Fig. 4). 
For major sei vicing the entire door con- 
taining the <ieok can be removed fi-om 
the cabinet by pushing a latch under- 



showing position of flush-enclosed 



T'his raises the full 
Icngtli piano hinge pin enough so that it 
can be grasped from above and com- 
pletely removed. Since the construction 
of this cabinet is of a closed nature the 



i 





Fig. 4. Tape compartment door open for 
necessary servicing. Note lamp raised 
above top of cabinet for easy changing. 



Fig. 5. Sliding "wocd terrazzo" panel 
covers phono compartment when de- 
sired, and when slid aside turns on light. 

manner of changing the ]2-in. 40-\viitt 
Lnmiline lamp is by way of a socket bar 
sliding in a veiticjil track with a spring 
tension on the cabling so that it does not 
foul the Flexdoor while it is in the work- 
ing position. The socket bar is topped 
by n disk wliich rests flush with the top 
of the cabinet (see Figs. 3 ami 4). Tlie 
Ciibling from the deck goes through a 
roller equipped opening in the cabinet 
back, {Fig. 4), through the wall and 
down to II similar opening leading to the 
main cjibinet and then plugged into the 
tape preanrp. An ain|)le opening is pro- 
vided at the bottoMi of the transport 
cabinet with a corresponding one of ]>er- 
forated metal installed flush at the top. 

Formica was the material chosen as 
the covering of the main cabinet — white 
on front and the remainder coral. The 



panel is set back 1 in. by the use of a 
return of that dimension. Tliis cuts down 
on the possibility of the contiol knobs 
being brushed against accidentally 
thereby throwing them out of adjust- 
ment. 

In order to expose the turntable, a 
sliding panel of "wood terrazzo'' slides 
to the left and at the extreme open posi- 
tion turns on a shielded tubular light 
inside the turntable cavity, {Figs. 2 and 
5). The lamp is in a swivel-mounted 
socket which swings out to simplify re- 
placement. The far end of the lamp is 
held in position by a spring-loaded dip 
fastened to the inside of the cavity. 

The wood-terrazzo panel, the bottom 
of which is completely lined with felt, 
maintains its alignment through the de- 
sign of the front aluniinnin moulding 
which grasps the return at the front and 
a bearing-suiface-e<iuippeil channel at 
the rear of the top of the cabinet. The 
panel acts also as a switch similar to the 
Flexdoor on the tiansport enclosure so 
that the turntable may he run with the 
light oir. 

To do any kind of maintenance on the 
components within this enclosure, the en- 
tire top is removed. A special slide latch 
is located mside at the tui ritable end of 
the enclosure. Hy releasing this latch and 
lifting ami pidling slightly on the cabinet 
top an interlock at the other end is dis- 
engaged and the entire piece cjin be re- 
moved and hung on the door, {Fig. 6), 
out of the way leaving the interior with 
all the coinpcmeiits completely ac<cssible. 

Power coming into the unit goes first 
through a nuiin circuit breaker, then to 
a concealed main power switch locjiled 
{Contimied on page 53) 
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Fig. 6. Simplifying maintenance, the en- 
tire top panel may be removed to pro- 
vide access to all components. Hanging 
it on interior of closet door avoids dam- 
age and keeps it out of the way. 
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More About Tape Heads 



Tape recorder performance depends very largely on the quality of the heads. Understanding 
their functioning and the factors which affect their performance will aid in selecting a recorder. 

HERMAN BURSTEIN* 



IN AX EARLIER ARTICLK ill tllis Scrips — 
"How JIany Heads for the Tape Kc- 
oordi'r?" — tape heads were discussed 
principally in terms of their functions, 
rchitiug to the advjintjiges and disad- 
vantages of using sepai'ate lieads for 
record and playback or of using a single 
head for both i)urposes. In the present 
article, at the risk of a slight amount of 
repetition, we should like to go deeper 
into the subject of how the heads oper- 
ate, Tt may be jiointed out that while a 



*SSO Twin Lane E., Wantagh, A'. P. 



good deal has a])pearcd in the iiopiilar 
electronics literature to explain the oper- 
ation of i)houograph cartridges, com- 
paratively little has been said about their 
important counterpart, tape heads. Yet 
a basic understanding of the playback 
head, as well as of thf record and erase 
heads, can jirove of substantial value to 
the audiofan conceriu'd with the pur- 
chase of a tape machine, with replacing 
heads, with niaintcua^'c. or with simple 
repairs. 

In most home inacliincs the same head 
is used for both recording and playback. 
However, to facilitate discussion, we 



BOBBIN (OK INSULATING MATERIAL) 
MAGNETIC CORE 



Shim (non-magnetic 
material separating 
the gap edges) 




TRAILING EDGE OF GAP 



DIRECTION Of TRAVEL 

GAP HEIGHT 
(PERPENDICULAR 
TO LENGTH OF 
THE TAPE) 



GAP (VASTLY ENLARGED) 



LAMINATED CORE 



BACK GAP 
(USUALLY CLOSED) 



WINDING 
(ON A BOBBIN) 




FRONT GAP 
(IN CONTACT WITH THE TAPE) 



Fig. 1. Basic structure of the tape head. 



Fig. 2. Construction of a laminated tape 
head. 

shall si)eak of record and playback heads 
as separate units. 

Structure of the Heads 

Record, playback, and erase heads all 
have three basic elements, shown in Fig. 
1 : a core of magnetic material, a gap 
in the core, and a winding around the 
core. The head is enclosed in a protec- 
tive housing made partly of magnetic 
material to prevent the coil from picking 
up hum from external sources such as 
motors and transformers. 

The tape and the head make contact 
at the gap. In the case of the record and 
erase heads, a magnetic field passing 
through the core enters the tape at the 
gap and either causes a signal to be re- 
corded on the tape or erases a previously 
existing signal. In the case of the play- 
back head, a magnetic field on the tape 
enters the core through the gap. 

Cores are sometimes laminated, as in 
Fig. 2, and sometimes non-laminated, as 
in Fig. 3. The better, and usually more 
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Ampex loivers prices more than 20% on these famous recorde) 



$595 
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WINDING 
( / (INSULATED 
^ FHOM CORE) 



BACK GAP CLOSED 




FRONT GAP 
(CONTACTS THE TAPE) 



Fig. 3. Construction of a non-laminated 
tape head. 

expensive, heads are generally laminated 
and have iiKire signal outi)ut because 
they eontain a greater volume of mag- 
netic material. The laminations reduee 
eertain magnetie losses (eddy-eurrent 
lo.sses), whieh ean produce an ai)i)re- 
eiahle droj) in treble resimiise. 

For inaximuin eflieieney and to eaneel 

hum, St heads emi)loy two windings, 

one on either side ot the gap, as in Fig. 
2. In a playhaek (or reeord-])layl)aek) 
head the windings are connected in 
series for maximum voltage, ()iit]>ut, 
which is the im])ortant thing in play- 
back in order to keej) the signal level 
well above the noise and hum i)roduced 
by the tape playback aini>lilier. In the 
case of record and erase heads, however, 
the windings are usually connected in 
parallel, because niaximuin current-car- 
rying ability then bei -s the inii)or- 

tunt consideration in achieving etTicieiit 
oi)eration. This is the kind of thing to 
keej) in mind if one is rejjlacing a head 
and has the ojjticm ot wiring the wind- 
ings in series or parallel. Figure 4 illus- 
trates the series connection, and Fig. 5 
the parallel one. 

The i)layl)ack head should have a large 




Fig. 4. Series connection of dual wind- 
ings. 

30 



number ot winding tm-ns in order to 
I>roduce high signal output, which in- 
ceases with number ot turns. The re- 
cord and erase heads, on the other hand, 
should have a relatively small number 
of turns to ])ermit the easy pa.ssage ot 
current through the winding. This is one 
of the conflicts involved in using the 
same head for recording and playback. 

The phiyback head must have a very 
narrow gap in order to reproduce the 
high frequencies. K<'cording, however, 
does not reiiuire a narrow gap. While 
successful recording is possible with the 
extremely fine gai)s used for playback, 
some as narrow as .00009 in., a relatively 
wider gap, about .0005 in., tends to be 
optimum. Erasure 'definitely re(iuires a 
wide gap, about .0005 to .001 in. Thus 
the magnetic field emanating from the 
core can span a substantial i)ortion of 
the tai)e and era.se effectively. 



Operation of the Record Head 

Figure 6 illustrates what happens 
when audio current is fed to the wind- 




Fig. 5. Parallel connection of dual wind- 
ings. 



ing of the record head. This current pro- 
iluces a magnetic field in the core. Since 
the tai)e l)ridges the gap in the core, 
the magnetic field flows through the tape, 
which offers less resistance to this field 
than does the gap. The tape becomes 
nuignetized in accordance with the varia- 
tions of audio current. This magnetiza- 
tion continues until the instant the tape 
leaves the trailing edge of the gap (see 
^ '!/• 1 ) ; tin' niagnetizntion remaining 
on the tape corresponds to the tape's 
nuignetie condition at this instant. For 
optimum results, the trailing edge nuist 
be as straight and sharp as possible. 
Here is one of the principal differences 
between mediocre and high-quality heads. 

The am<mnt of audio signal that can 
l)e fed to a record head before tape dis- 
tortion becomes excessive — about 3 per 
cent harmonic distortion - varies among 
heads of different manufacture. Should 
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Fig. 6. Operation of the record head. 

you substitute a head ot a different 
brand for the one you have now, this 
factor must he taken into account. The 
manufacturer of the head can supi>ly in- 
formation on how much signal may be 
fed to the head and how this can be 
measured by the service technician or 
possibly yourself. 

When audio current is fed to the re- 
cord head, a high-frecjuency current, 
called bias, is also fed to the head, as 
shown in Fig. 7. Bias current plays a 
role analogous to that ot a catalytic 
agent in a chemical process. In the ab- 
sence of bias current, distortion on the 
tape would be intolerable and the signal 
level recorded on the tai>e would be very 
low. Vp to a point, which ordinarily is 
not reached at 7.5 ii>s and lower speeds, 
the greater the bias current the less is 
the distortion. It might seem, therefore, 
that on<' merely has to crank uj) the bias 
current until distortion is at a minimum. 
Unfortunately, bias current makes the 
record head behave in the same manner 
as an erase head, particularly at high 
freiiuencies. In short, excessive bias 
spoils treble response. Therefove bias 
current must be chosen so as to achieve 
a satisfactory combination of good 
treble aiul low distortion. 





, AUDIO CURRENT 




RECORD 
HEAD 
DRIVER 












' RECORD 
HEAD 




■'V 




BIAS 




HIGH-FREQUENCY 




OSCILLATOR 


^V^^BIAS CURRENT 







Fig. 7. Supplying audio and bias cur- 
rent to the record head. 
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playback quality 






BOGEN-PRESTO 

studio-standard turntables 



Consider the record you are about to hear. The original 
recording may very well have been made with a Presto 
professional tape recorder. It is also likely that the master 
was made on a Presto disc recorder, using a Presto turn- 
table, a Presto recording lathe and a Presto cutting head. 
Presto has been serving the recording and broadcast 
industries for many years, and is the only manufacturer 
of both— professional tape and disc recording equipment. 

It's logical that the people who make the equipment— 
that puts the quality into the records— are most likely to 
make equipment that will preserve this quality in play- 
back. Which is probably why there are so many Presto 
turntables in professional use. 

The quality of a modern home music system need be 
no different from that of a professional studio. The same 
records are played, and the quality of the amplifier and 
speaker components can be quite comparable. Bogen- 
Presto offers you this professional studio quality in the 
record playback equipment, as well. 

Whatever other equipment you now own, the addition 
of a Bogen-Presto turntable and arm will produce an 
immediate and marked improvement in the playback 
quality of your stereo and monophonic records. And you 
will find the compactness of these n E Kl 

units particularly convenient DwVSCllM- 
where space is limited. 



Here are some of the Bogen-Presto turntables: 

MODEL TT4 (illustrated above) 3 speeds • precision-ground 
aluminum turntable • planetary, inner-rim drive ' independent 
idler for each speed ' hysteresis-synchronous motor • positive 
smooth lever-operated speed change • turntable shaft auto- 
matically distributes cylinder-wall lubricant for friction-free 
motion • built-in strobe disc • 'snap-action' 45 rpm record 
spindle • 'radial-ridged' mat for improved recorcf 
traction and ease in cleaning. Less arm, $99.50. 

MODEL TT5 Powered by heavy-duty, recording- 
type hysteresis-synchronous motor- 
otherwise identical to TT4. Less arm, $129.50. 

MODEL TT3 Single speed (33% rpm)-belt- 
driven by hysteresis-synchronous motor 
—same turntable material and shaft- 
bearing design as TT4 and TT5. 
Less arm, $59.95. 




MODEL PAl Professional Tone-Arm, $24.95. 

MODEL B60 Speeds continuously variable 
-click-stops for 16, 33K, 45 and 78 rpni- 

4-pole heavy-duty motor— heavy steel — 1, 
turntable— cueing device aulojnatically raises B60 
and lowers arm to assure gentle contact between stylus 
and record groove. With modified PAl Studio Arm, $49.95 

MODEL B61 7J1 pound non-ferrous, turntable— otherwise iden- 
tical to Model B60. With modified PAl Studio Arm, $54.95. 

All prices are slightly higher in West 

PRESTO See your high fidelity dealer or 

SERVES THE NATION WITH BETTER SOUND wrilB for illustpated catalog describ- 

NousTRV. EDUCATION. THE STUDIO AND IN THE HOME, 'ng compIetc tumtablc linB. Dept. A-7 



^) BOGEN-PRESTO COMPANY P. 0. BOX 500, PARAMUS, NEW JERSEY A DIVISION OF THE SIEGLER CORPORATION 
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MACNETIC CAP WIDTH 



Fig. 10. Magnetic potentials scanned by the gap of a playback head for three wave- 
lengths, (A), (B), and (C), at different phases of the waveform, (1), (2), and (3). 



The bias I'rcciucncy and the Imniioiiics 
of the audio fre(|ueiicy tend to "clash" — 
beat is the technical term — i-esultiiig in 
audible noises. To iiiiniiiiize this, the 
bias frequency should be at h-ast four or 
five times the hi};hest audio fre(|Hencies 
that the tape ninchine is capable of re- 
cording with moderate losses. Thus if 
the ui)per limit is 12,0(l(t cp.s, the bias 
fre(iuency should be at least oO,000 to 
()(l,(Ht(t cps. Hefore purchasiiiff a tape re- 
corder, it ))ays to check what the speci- 
fications say about bias freciueiuy. 

Operation of the Playback Head 

Oix'ration of the playback heail is es- 
sentially the converse of the record head. 
The magnetic field on the tape enters one 
jjrap edjj;e, flows through the core, and 
comes out the other edge to re-enter the 
tape. The field passin;; thr(ni};li the core 
induces a voltage in the windin;;, which 
is then fed to the |)layl)ack iimplifier. 

Assuming that all frecpiencies are re- 
corded at eciual strength on a t»|)e, it is 
in the initure of a playback head to pro- 
duce increasinj; voltage output as fre- 
(piency rises. As fre(|uency <loubles (goes 
lip one octave), head oiitjuit also dou- 
bles (increases (i db). Hence the rising 
characteristic of the head is termed a 
()-<lb-per-octave line. The rise continues 
until treble l().s.ses due to gap width take 
elfect. The net result is shown in Fli/. S, 
based on a tajje speed of 7.") ips, a gap 
width of .0(1(12.") in., and the a.ssumption 
of signals of e(|ual sticngtli on the tape 
al all frecpicncies. 

Why does head output increase with 
fre(|uen(y? A voltage is induced in the 
winding as the result of a <liiiiii/hi;i mag- 
netic field. The greater the numher of 
changes per .second, the greater is the 
induced voltage. The field is that which 
Hows fi-oni the tape into the core of the 
head. This Held changes along the tape 
in correspondence with the audio signal 
that was recorded. .\ high-f reipiency sig- 
nal entails more changes (cycles) per 
second, or |ier inch of tape, than a low- 
fre(|uency signal. Therefore the varia- 



tions in magnetic Held repre.senting high 
frequencies induce a greater voltage than 
do the variations representing low fre- 
quencies. 

The narrower the gap, the more ex- 
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shunt capacitance, 
Rinding capacitance 
cable capacitance, and 
input capacitance of 
tape playback ampl.i 



Fig. 11, Effect of shunt capacitance upon 
playback-head output. A shows fre- 
quency response chorocteristic ond (B) 
is the electrical equivalent circuit of 
the head. 

tended is the ti eble response of the play- 
back head at any given tape s|)ee(I. If 
tape sjH'ed is reduced, the gap must be 
proiK)rtionately narrower to maintain 
treble. Thus at :i.7.") ips the gap must be 
half as wi(h' as at 7..") ips for e((nally 
good performance at the high end. 
Whereas a head with a gap of .(MMri to 
.(l()(ti") in. is considered adeciuate for re- 
|)roducing a tape at 7..") ips, a gap of 
about .0001 in. is called for at :i.7.") ips. 

.\n a|>pro.\imation to the useful fre- 
(|iiency response of a playback head is 
given by the formula f = fS/2(l, when' / 
is fre(|Uency in eps, 8 is tape si)eed in 
ips, and (! is gap width stated as a frac- 
tion of an inch. Thus at 7..") ips a gap 
width of .OOOi") in., accoriling to this for- 
mula, inilicates useful response to abinit 
l.'),0(IO ci)s. 

The formula allows for the fact that 
"magnetic" width of the gap tends to be 
somewhat greater than the physical <li- 
mensions of the gap, thereby reducing 
high-frecjuency response. The sharper 



and sti-aighter the edges of the gap, the 
less is the dilTerenee between the mag- 
netic width and the physical width of the 
gap. In a high-quality head, the mag- 
netic gap will tend to be about 10 per 
cent greater than the physical width. In 
a poor head, the difference may be much 
greater than this. It can be understood, 
therefore, why it is possible for a good 
head with a physical gap of .OOOlo in. to 
achieve better high-frequency response 
in i)layback than a poor one with a ga]) 
of, say, .0001 in. 

Table 1 shows the appro.ximate upper 
response limit for the ga|) widths most 
commonly encountered, at the tape 
speeds in common use. An important 
note of caution is in order here. The 
table only shows the ma.ximum frecpu'iicy 
that a head can phiij back. This does not 
signify that such a frecpiency can news- 
sarily be recorded at the indicatetd 
speeds. There are severe recoi'ding losses 
that impose a limit on treble response; 
the higher the fre(|uencv or the slower 
the tape speed, the greater is the record- 
ing loss. To illustrate, the table shows 
that at 3.7.") ips a modern head with a 
.0000!( in. gap permits res|)onse to about 
21,000 cps. However, high-fre(|Uency 
losses in recording are so great at this 
speed as to prevent su<'h extended re- 
sponse in the |)resent state of the art. 
(On the other hand, continued progress 
in the audio art may permit recording to 
'20,000 cps at .'1.7:") ips in a few years.) 

Why does successful re|)roduction of 
the high frequencies re(|uire a narrow- 
gap? To provide the basis for the an- 
swer, let us <'onsider t'ig. 9, which shows 
that when a sine wave is recorded on 
tape, this is ecpiivalent to arranging the 
magnetic coating into a series of bar 
magnets. Kach bar corresponds to half of 
a sine wave, and it has a north pole and 
a south pole. When a low freipiency is 




Fig. 12. Magnetization experienced by 
a tape particle during the erase process. 

recorded, conipariitively few bar magnets 
are recorded on each inch of tape. When 
a high frcfjuency is recorded, many bar 
magnets are r<'cor<led in the same space; 
or, to put it differently, the magnets be- 
come shortei'. In technical terms, the re- 
corde<l wavelength is long at low fre- 
(juencies and short at high freiiuencies. 

Fiffurc 9 shows the gap of the play- 
back head in contact with the ecpiivalent 
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INC. , , , 

acoustic suspension loudspeakers^ 



' U. S. Patent 2,775,309, issued to Acoustic Research, Inc. 



high fidelity 



( John II. Sewitt, former staff member, MIT ) 



"One of the most unusual features is that a very small size enclosure 
is not only permissible but is actually desirable . . . the small 
cabinet just happens to be a desirable by-product of the over-all plan 
to obtain a linear suspension . . . 

"These small units are, therefore, equal to or better than two large 
woofers that require cabinets many times the size of the 
acoustic suspension unit." 



HI-FI 



"In terms of bass response, these [acoustic suspension] speakers 
represent a phenomenal improvement in the state of the art." 



STEREO- 
HI-FI'- 



(II. II. Fantel, associate editor, IliFi/Stereo Review) 



"A major breakthrough in the theory of loudspeaker design . . . 
It should be noted that the compactness of acoustic suspension 
speakers is not the result of compromise." 




AR-1 S185 



< Speakers are shown 
with Rrillc cloths 
removed) 



POPUIAR 

(Robert Gorman) 

"The bomb that is still shaking the loudspeaker industry was dropped 
by . . . Acoustic Research, Inc. . . . 

"The AR speakers created an immediate sensation in the audio world. 
They won rave notices from music critics and were adopted as a 
reference standard for bass reproduction by several independent 
testing laboratories." 




I 





AR-3 $216 



AR-2a $122 



AR-2 $96 



Prices shown vaiy slightly, according to finish. 
5% hifiher in thf West and deep South. 



The speakers shown above may be heard at AR's permanent display, the AR Music Room on the 
west balcony of Grand Central Terminal, New York City. Literature on any or all of these models 
is available on request. 



ACOUSTIC RESEARCH, INC. 24 Thorndlka St. 
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Fig. 8. Theoretical 
output of a play- 
back heed with a 
.00025-in. gap at 
7.5 ips. 



bur iiiugiiotN oil tlio tiipc. As the succes- 
sion of iiiaKiu'ts go hy the liciid, they 
present n ehniigiuf,' iiiagnetie lield, which 
induces n voltage in the \viiidiii<; of the 
head. However, it is not enough that 
there be a changing magnetic field. It is 
also necessary that there be a dilTcrence 
in the inagnetic intensity of the lield at 
each edge of the gap. As shown, one 
edge of the gap is half-way between the 
north and soutli poles of the first bar 
magnet, whereas the other edge is nearer 
to the south pole. Hence there is a dif- 
ference in magnetic intensity, called a 
magnetic potential. 

If fre<|ueiicv increases sufficiently, 
meaning if the recorded wavelength 
grows short enough, a magnetic poten- 
tial will no longer he presented to the 
gap. This happens when the (inagnetic) 
ga|) width becomes eciunl to one wtive- 
k'ligth. When there is no inagnetic jMiten- 
tial across the gap, the head |)r<i(hices 
no signal (nit])ut. Output of the ])ltiyl)nck 
head falls very i'a|>idly as ga|) width ni)- 
proaches one wavelength. 

This can be clarified with the aid of 
Fig. 10. This shows the relati(m.ship of 
the gap width to three successively higher 
re<'orded fre<|iieiicies ; i.e., to three suc- 
cessive-shorter wavelengths. In (A), the 
gap is equal to 1 wavelength; in (H), to 
i wavelength; in (C), to 1 wavelength. 
It may be seen in (A) and (H) that a 
magnetic |)oteiitial will a])|)ear across the 
gap of the playback as various jjortioiis 
of waveform pass the gap. In (C), how- 
ever, no matter where the gap is in rela- 
tion to the waveform, both edges of the 
gap are always at the same stage of the 
waveform, so that a magnetic |)oteiitial 
never dcvelcps acroys the gaj). Hence the 



head delivers no signal. 

The narrower the ga|), the higlier is 
the fre(|uency at which the gaj) ap- 
|iroaches one wavelength. Therefore the 
point at which resjjonse begins to fall off 
is moved ujjward in the fre(|iiency range. 

Hecord-playhack heads and, particu- 
larly, heads intended only for playback 
have a large number of turns in order to 
ma.ximize signal outjnit. This raises a 
in-ohlciii of treble los.ses due to capaci- 
tance across the head, such as the ca- 
l>acitance added hy the cable from the 
head to the jilayhack am|)lifier, and the 
input ca])acitance of the amplifier. Jiore- 
over, the winding itself has ca|)acitance, 
namely that between turns of the coil; 
the more tnrii.s, the greater is the wind- 
ing capacitance. As shown at (15) in /•'iV/. 
11, the inductance of the playback head 
and the total shunt capacitance (of the 
winding, the cal)le between the head and 
the playback amplifier, and the ampli- 
fier) form a low-|)ass filter, jjrodueing a 
decline in treble respcmse beyond the 
rcs(uiant fre(|uciicv deterniined by the 
Valiums of the winding inductance and of 
the shunt cajjacitance. The greater the 
winding inductance, which increases with 
turns, and the greater the shunt cai)aci- 
taiice, the lower is the fie(|Uencv at which 
the treble droj) begins. This frequency 
can occur within the audio range. To 
miniini/,e the danger of sufistantial treble 

10. ss, the cable from the head to the tape 
amplifier slnnild be of mininnnn length 
and minimuni capacitance |)er foot. 

On the other hand, the resonant |)eak 
l)r<)<luced by the head inductance and 
shunt ca|)acitance, shown at (A) in Fig. 

11, can be i)ut to work to improve treble 
ri'sponse. This is done by adjusting the 



TABLE 1 

APPROXIMATE TREBLE RESPONSE LIMITS FOR VARIOUS CAP 
WIDTHS AT TAPE SPEEDS IN COMMON USE 

CAP WIDTH 



ips 


.0005 


.000-5 


00020 


.000 


.00;.0, 


• il. 


15 


1 5,000 


30,000 


37,500 


50,000 


83,000 


cps 


7.5 


7,500 


1 5,000 


18,750 


25,000 


41,700 


CPS 


3.75 


3,750 


7,500 


9,375 


12,500 


20,800 


cps 


1.875 


1,875 


3.750 


4,700 


6,250 


10,400 


cps 



shunt cajiacitance so that the peak oc- 
curs at a suitable jioint, say at alxmt 
14,(100 or 1,5,000 ci)s. Thereby response 
is given a lift at the top end of the useful 
audio range, with the fall-off occurring 
beyond 1.5,000 caps, where it does little 
or no harm. For the purpose of so ad- 
.justing the shunt cajjacitaiice, manufac- 
turers of tape machines sometimes jjlace 
a capacitcu' of i)roi)er value across the 
tajje playback head. 

Operation of the Erase Head 

The erase head is jjowered by a high- 
fi'e(|Ueiicy current, generally obtained 
from the same oscillator that sup])lies 
bias current to the record head. Figure 
\'l illustrates what happens to a given 
liarticle of tajie in the erasing jjrocess. 
At first the jjarticle is heavily magne- 
tized in a given "direction" — say, with 
its north pole on the right. This destroys 



MAGNETIC FLUX lECOIDED ON TAPE 



In SIS NIN SIS NIN SI— f 



EQUIVALENT BAI MAGNETS 



PLAYBACK 
HEAD 



Fig. 9. Equivalent bar magnets produced 
by a sine wave recorded on tape. 

any jjicvicmsly existing magnetic pattern 
on the tajje. A brief instant later, the 
particle is magnetized in the opposite 
direction, with its north jjole to the left. 
These iiltcrnate magnetizations grow 
weaker and weaker is the particle rec(Hles 
from the head, until the inagiietizaticm 
reaches zero or very close to zero. 

Since the erase head is jjowered hy the 
same oscillator that supplies bias to the 
record head, the f re(|ueiicy of the erase 
current is typically between 30,000 and 
10(1,000 cps. Erasure tends to be less 
efTe<'tive at the higher freciuencies. There- 
fore it would be desirable to use a low 
erase fre(|Ucncy, for example .'50,000 
c|)s. Hut this conflicts with, and must 
give way to, the desirability of a high 
bias fre<|ueiicv for recording ijurjjoses, 
namely to avoid audible beats between 
the hiiis fre(|ueiicv and the ujjper har- 
monics of the audio signals. C(uise- 
(juently the erase frequency tends to be 
u|)war(l of ,">0,00() c|)s. 

A few of the least exi)ensive home ma- 
<'hines emi)loy a i)erinaiient magnet in- 
stead of the electromagnetic ty|)e of erase 
head just described. The basic princiijle 
of operation is tlu' same. A series of two 
or three magnets, in one h(msiiig, alter- 
nately differ in magnetic jjolarity. They 
subject the tape to a changing magnetic 
field, and one that gradually decreases 
in strength, as the tape moves |)ast and 
{ContiiiHfd on page 57) 
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Offers the utmost in quality 



Condenser 

Microphone 

C-37A 




Designed to meet exacting professional standards where utmost 
performance, dependability and fidelity is essential. 

The exceptionally smooth frequency response of 20—20,000 CPS* 
is completely free of resonant peaks and dips. 

Uni directional and omni-directional ; Maximum front to back sensitivity of 
more than 15 db provides unequalled Cardioid pattern. 

Output Impedance : 200 ohms balanced 
Output Level : Uni directional— 50 db 

Omni-directlonal— 52 db 

• Actual anechoed response curve and descriptive brochure available upon 



CP-2 POWER SUPPLY 

Cusfom matched to each microphone 




CR-4 



RADIO Wireless MICROPHONE 

The Sony model CR 4 is a complete professional wireless microphone with an all-transistor 
FM transmitter, a dynamic lavalier microphone and an 8-tube FM receiver. 



TRANSMITTER 

- Self powered with 2 Inexpensive miniature 
D^tteries 

- Det«ch«ble small dynamic microphone 

■ Can be held, used as lavalfer, or concealed 

- Flexible, detachable antenna 

■ No FCC license is required 



RECEIVER 

■ Small size and lightwetght. very attractive 
for desk use 

' High sensitivity and low noist 

■ Squelch Circuit tor elimination of inter 
ferenct 

- Neon light for selective tuning 

■ Built-in monitor speaker with volume 
control 



For free descrtptiv 
nearett franchised 



e literature and name of 
dealer in U.S. write ■ 



SUPERSCOPE, Inc., Audio Electronics Division/Sun Valley, California. 



5 UPEff SCOPE 



INCORPORATED 



AUDIO 
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DYNAKIT PAS-2 
STEREO PREAMPLIFIER 

Many of the readers of these eulnmiis 
are intensely interested in various types of 
kits for several reasons. Primarily, it is 
possible to save an apjireeiable amount of 
money by a8senil>ling a kit rather than pnr- 
ehasing a factory-tmilt nuxlel. Hut in achli- 
tion to that there are several other reasons 
— some of tliem arc imjmrtant to one group 
of liobbyists and others are important to 
another gronj). For instance, it is possibh' 
for the kit builder to plan in advance f<)r 
the specific applicntions he thMuands of his 
installation (of whieh, more later), and 
lu> may make certain modifications in the 
physical layout to enable the completed 
nnit to fit int() liia decor more snital>Iy. 

A liigh degree of engineering mnst go 
into a kit to make it abnost impossible for 
the novice to build a unit which does not 
])erform according to the specifications. 
Tliis itmst apply to any kit that stays on 
the market for any length of time, for if 
tlie constructor spends his money for the 
kit and his time in putting it together, it 
had l>etter work or s()nK'one is going to 
hear al)out it. 

The Dynakit Stereo Preamplifier, Model 
PAS-2, is housed in a vinyl-eovered steel 
ease 4 in. high^ 13 in. wide, and H in. deep, 
and provides practically any control faeib 
ity required. There are four slide switelies 
and eiglit knobs on tlie ))anel, as seen in 
Fig. ]. The left knob is the input selector, 
with positions for phono, tape Iiead, "spe- 
cial," FM-AM, FM'mnltiplex, and spare. 
The next knob is the vobime-lomlness con- 
trol, with a slide switch l)elo\v it which 
cuts in tlie eotnpen.'iation when desired. Tlie 



two center knobs control the nmde of op<'r- 
a tion, with the upper one coiul)ining the 
usual mono-stereo switcliing with a blend 
control in an unusual manner, an<l tlie lower 
serving jis a conventioiml balance control. 
The switch lias three stereo positions, 
niark(>d with a long rectangle, a ine<linm 
rectangle, and a sliort rectangle respec- 
tively, and three mono positions. The rec- 
tangles indicate the size of the "stereo 
stage," with the smaller rectangles indicat- 
ing a narrower source which is done by 
feeding graduated amounts of signal from 
tlie opposite channel. Tlie next two knobs 
are tone controls for the left channel, while 
the last two control the t()nc in the right 
channel. From left to right the four slide 
switches control tape monitor, loudness 
compensation, scratch filter, and jiower. 

On the back panel there are nine phono 
Jacks for each channel: three are for low- 
level inputs from phono, tape head, and 
"special," four are high-level inputs from 
FM-A.M, FM-mnltiplex, spare, and tapi? 
amplifier; ami the remaining .jacks provide 
tape feed and audio outputs. Four a.c. re- 
ceptacles are pr()vided, two being switched 
from the power switch on the front panel, 
and two remaining "hot" all the time. 

The ''special" ini)ut deserves some men- 
tion. This jack may be wired to serve on 
a second phono input, thus nmking it con- 
venient to use for both turntable and 
changer, in conjunction with the normal 
phono jack. It niay be wired as a fiat pre- 
amp to acconuiiodate a dynamic or velocity 
microphone, or it may be used as a separate 
mono input to the two channels individu- 
ally, using the mode switch to mix them 
t(»gether. Other functions can be accom- 
modated by making suitable connections or 



by adding the re(piire(l e(pialization. 

The unit has a self-contained power gup- 
ply which provides well filtered d.c. for the 
plate circuits as well as 24 volts d.c. for 
the heaters. The circuit uses a similar ar- 
rangenu'ut to that employed in the mono 
l)reamp kit. 

The two amplifier channels are essentially 
identical, and each con.sist8 of a 12AX7 as 
ji pre.'imj) stage which employs feedback 
from the plate of the second section to the 
cathode of the first for e(pialization. The 
outputs are fed back to the selector switch, 
and the chosen input is fed through the 
tape monitor switch to the mode switch, 
thence to the balance control and to the 
ganged volunie-loudness contrtd, with the 
arm of the volume control feeding the grid 
of one section of the second 12AX7, and 
its plate, in turn, feeds the grid of the 
final 12AX7 section through the scratch 
filter. The output of this last tube section 
is fed through the tone-control network to 
the output jack. Tone control is effected l)y 
a feedback network from the output plate 
to the cathode of the first section. 

Performance 

This unit is exceptionally quiet in opera- 
tion, aiul the kit we constructed — about an 
eight-hour job, it happens — measured com- 
l)letely in accordance with the specifica- 
tions. With the volume control set for a 
1-volt output and a phono input of 10 mv, 
hiun and noise nu'asured 74 db Itelow 1 
volt; with the volume control wide open — 
which would give a 1-volt output for a 1.1- 
mv iui)ut — the hum and noise was )iO db 
below 1 volt, which is exceptionally good. 
On high-level ini)uts, regardless of the 
volume-control setting, the noise figure of 
74 db below 1 volt was also obtained. We 
had previously wired the "special" input 
to accommodate a microphone, and f()r a 
1-volt output the mike input was measured 
at l,ti mv; for the same output from taj)e 
he:id, the input was 1.!* mv. At a 1-voIt 
audio output, the tape-feed output meas- 
ured 0.12 volts, and on the high-level inputs 
a signal of 0.121 volts gave the reference 
output signal. 

At 5 volts outi>ut, the harmonic distor- 
tion measured 0,13 per cent at 50, lOd, and 
1000 cps, and 0,11 per cent at HOOO and 
10,000 cps. The test oscillator distortion 
was 0.12 at 50 cps, 0,11 at 100, .07 at 
1000, .04 at nOOO, and .00 at 10,000 cps, 
so it is obvious that most of the measured 
distortion came from the source signal. 

Phono equalization was within +1 db 
from JilAA throughout the range, and 
tape-head equalization fitted the XAH curve 
for 7* ips within 2 db throughout. The 
tone controls j)rovided e<iualizations of + Iti 
and 14 db at 50 cps and + 10 and -13 
<lb at 10,000 cps resj)eetively. Crosstalk be- 
tween channels measured 50 db at 1000 
cps with an output of I volt on one chan- 
nel; with the "blend" control in the mid 
l>osition the channel separation was 25 dl), 
and in the narrow position the separation 
measured 16 db. 

The kit builds very easily since most of 
the difficult work is already <lone in the 
form of two printed-circuit paiuds which 
come with all the parts mounted and sol- 
dered in place. The instructions are simple 
and thoroughly ade<piate, and anyone 
shonI<l be able to do a creditable job in a 
reasonably short time. 

In listening quality the unit is excellent, 
the control tapers provide smooth opera- 
tion, and it may be said to be completely 
humless. Its neatness and compactness will 
make the PAS-2 fit easily into almost 
any decor. 0-24 
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Now you can en'ioy good music OUTDOORS 

with the new 
BOZAK IVI-108 

1^ ra(im[iK[?(^®®[F 





This is a real breakthrough — a weatherproof speaker that brings you fine 
quality, realistic, full-range music outdoors! Nothing like it has ever been offered 
to the public! 

When you hear the Bozak M-108 you'll be amazed by the clean, true 
bass, the smooth midrange, and the singing highs — all from a single 8-inch 
cone-type speaker. Transient response is extraordinarily good. Much research and 
work have gone into this unit, in order to give its sound the carrying character- 
istic needed for outdoors, and yet keep it thoroughly pleasing and satisfying to 
the musically trained ear. 

You'll be further pleased by the simple installation- requirements. Large 
volume enclosure is not needed. The speaker works beautifully from a bookshelf- 
size box or mounted on a plywood panel. The profile is shallow to permit mounting 
the speaker in a wall, between studding. The entire unit, cone and all, is fully 
weatherproof. You can install it practically anywhere; an endless variety of excit- 
ing outdoor sound possibilities are available to you. 

Final bit of good news — the Bozak M-108 carries a very modest price 
tag! A single speaker is more than adequate to provide brilliant music to an 
area such as patio or swimming pool. If you have a stereo system, you can extend 
its advantages outdoors for a surprisingly small investment. 

kva'\\ah\e soon a\ your Bozak Franchised Dealer. 
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Fig. 2. Transis-Tranics' new all-hansistar power amplifler-25 watts in each channel 
and a twa-year guarantee. 



TRANSISTORIZED STEREO 
AMPLIFIER, MODEL TEC-25 

The first fill-tr.-iii.sistor :iin|ililicr tliat we 
have bail the op|Kirtuuitv of teatiiiK iinil 
olwcrviiig in action is tlii' new TKC-lT) liv 
Trnnsis-Tronica, Inc., and iittiT testing -i 
nmnlier of eonveutionnl nni|ilifier8 of liijrli 
power, we are inclineil to »:iv th.nt tlie 
snmnier is the time for transistor nnit.s— 
thev do not nive off .-i few linmlred wntts 
of heat. Tlie TKC-L'o cniplovs transistors 
for every amplifier funetion :lnil soliil-state 
(ia tliis ease, silicon) rectifier when openit- 
inj; from the a.e. line. 

Ilandsoine in appearance, the TK('--'r) 
employs five 2X32l's, one L'.\li:)(i. :in<l two 
L'Nll3()A's in each cliannel to provide nn 
ontpnt of 2,T watts steady-.state. anil ;)4 
watts of nnisic-power ontpnt. One of its 
greatest advant.-iRes is the coniph'te lack of 
heat from the nnit nnder norni;il operatiiiB 
conditions— we left it on for 48 honrs and 
it remained at room temperature. Of course, 
if a maximnrn sign.-il hail been applied to 
It for that time, there would have been 
some heat from the ontjint staKO, but a 
sternly 25-watt out])ut is rarelv called for in 
any hi-fi installation. 

Circuitry 

From the very nature of transi-stor cir- 
cuitry, it is fairly normal practice to em- 
ploy the entire amplifier for everv function 
attenuatinfr the high-level signals at the' 
input so that all levels at the first tr;insistor 
are approximately the .s;inie. In the TKl'-LTi. 
the selector switch provides tor a wide 
variety of combinations of the .si.\teen i'l 
puts. Switch positions arc provided for 
TV-TV, .\.\1-AM, AM-F.\I, F.\1-FM. phono 
I. phono L', tape lie.-id, microphone, and 
"anx." The function switch follows, and 
])rovides for .stereo, stereo reverse, mono A. 
mono B, and nmno A + H. The output of 
the function switch feeds through the rum- 
ble filter to the first transistor which is 
direct coupled to the second, both being 
2y.'iL'rs. The various eipiali7.ntions are pro- 
vided by a feedback network from the col- 
lector of the secomi transistor to the emitter 
circuit of the first. I'a.-sing through the 
tone-control network, the signal next 
reaches the base of the third 2X:t2l where 
it is again amplified and fed to the vol- 
ume-loudness control, with the contour 
switch adding compen.sation to the control 
in the loudness position. The arm of the 
volume control feeds the next 2.\:t21 
through a receptacle which permits the n.sc 
of a remote volume control to provide for 
ad.justment of volume and bahiacc from a 
listening jio.sition. A series |iot in the cir- 
cuit permits level ad,justment from the rear 
jianel so as to compensate for different 
loudspeaker efficiencies. The fourth 2X.'i21 
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is direct coupled to the fifth, which in turn 
feeds the 2Xll:)() driver, ajid it is trans- 
former coupled to a ]iair of 2\ll:t(iA's in 
the output stage, ho.-id matching is pro- 
vided by an auto transfonner or tapped 
inductance connected between the endttcrs 
of the two output transistors, and jirovide 
for load impedances ofM, 8, ami Ki ohms. A 
phase switch interchanges the connectimis 
of the output stage emitters in the "A" 
channel only. 

The tone c<)ntr()I circuit is a version of 
the desirable Haxamlnll nrraugenu'nt which 
|ierforms the reipiired shaping of the curves 
by the use of an a])preciabh' anu)nut of 
feedback. A balance control is provided in 
the circuit .just ahe.-id of tlie volume con- 
trols, and consists of a potentionu'ter with 
the emis conm'cteil to the "tops" of the two 
volume controls and the center (A) 
grounded. It is somewhat disconcerting to 
.see circuits which are similar in ;ip|iear- 
ance yet so different in operation from the 
c:iuvention;il v;icuum-tube circuits with 

whici 1st of us are far more familiar. 

liut since transistors are current-actuated 
devices, we must learn ^ new nu)de of cir- 
cuit. For inst.-iuce, it seems odd that the 
tone controls are 50,00(l-ohm |iots. when we 
are so used to components of ten to tweutv 
times that value. In the jmwer supplv filter, 
there are 8Utl(l (tf of ca])acitors 'at the 
input, followed by li 1-ohm filter resistor 
and 4000 )if at the point where the driver 
transistor is fed. 

The a.e. power supply employs a full- 
wave rectifier operating from .a center- 
tapped transformer secondary. When de- 
sired, the amplifier may be operated frmu 
12 to 18 volts of battery, making it ]ios 
sible to take .vour amplifier to the .sunnner 
camp or the beach if desired, operating it 
from your car battery. The am|difier is 
very efficient, and when we made the mens 
nrenu'uts of power consumption we took 
time out to check the calibration of the 
;i.c. wattmeter. We read 70 w.atts with both 
channels operating at rated power output 
and could hardly believe it. The usual a.e. 
power consumption for a 2.")-25 stereo am- 
plifier is more likely to be in the vicinitv 
of 25(1 w;itts. ami of course most of this is 
raili.ated into the room as lie.at, which is 
wdiy we expressed a preference for tran- 
sistorized .-implifiers in the summertime. A 
power consum|)tion <if 2.10 watts from a 
12-voIt b.-ittery — assuming 10(1 per cent efli- 
ciem'y from the converter to get the 117- 
volt a.e. — woidil be .something over 2(1 .am- 
peres, and few car batteries will stand that 
for very long. The TKC,'-2.^) draws less than 
2(1 watts at outputs ranging from 1 to "> 
watts, anil this is less than 2 amperes .at 
12 volts — which any car battery can stand 
for several hours under normal conditions. 
At least it does give some idea of transistor 
efficiency, even though you may not waid 



to take the amplifier out to the Iwach. For 
public address work from a car it would 
be ideal, but of course Transis-Tronics, 
Inc. makes amplifiers for just this puriiose. 
It would be very easy, however, to stage a 
street dance with a TEC- 23, two loudspeak- 
ers, .ami a pocket transistor portable radio 
if .von are in receiving distance from any 
of the popular-music stations. 

Performance 

A thorough check of the performance 
brought out some interesting figures. As to 

idiouo eipializati the curves follow tlic 

lUAA .standard within +1.5 db from 30 
to 15.(10(1 cps, and a 1-watt output is ob- 
tained from a phono signal of 1.22 niv. 
With the volume control set for a 10-mv 
signal .and an output of I watt, the hum 
and noise measured (>;) db below 1 irati, 
which is more commonly st.ateil as 77 db 
(approximately) below rated out|mt — ex- 
ceptionally good on the phoao input. A 
signal of 0.2:) mv at the tape-head .jack 
g.-ive the l-watt reference output, with the 
sann' noise level measured when the vol- 
ume coidrol was set for a 2-mv input sig- 
nal. .\t the microphone .jack, an input sig- 
mil of :).(i mv gave the reference output, 
and at the high level in])Hts an input of 
0.8.S volts gave the same 1-watt output. 

The toiu' controls ga\-e a range from 
-1-15 to -15 lib at 100 ci)s and from 
-f 15 to -15 db at 10,(1(10 cps. With the 
volume control set at 30 db down from 
maximum, the compens:ition curves showed 
a boost of 7.2 db at 100 cps and a boost 
of 7.il (lb at 10,000 cps. Crosstalk between 
the two ch.annels measured -44 db at 10(tO 
cps when one channel was putting out the 
rated 25 watts; at 10,000 cps it was -32 
db, and at 100 it was -38 dl) — dm', we 
presinne, to coupling through the filter 
capacitors ;it the lower freipienc.v. ami to 
stray capacitances in the wiring at the 
higher tone. 

At 25 watts output, harmonic distortion 
measured (1.72 per cent at 1000 cps, with 
the figure dropping to 0.53 per cent at 2 
watts (nit|iut. Intermodulation distortion 
measured (1.08 per cent at 25 watts, 0.65 
per cent at 2 watts. 

Among the other features of the TKC-25 
are the provision for a A -I- U output at a 
point ahead of the tone controls, which is 
where the ta]>e outputs are connected. A 
shorting plug in the remote-control re- 
ceptacle permits normal operation without 
this facility when it is not considered neces- 
sary or desirable. The unit is eipiip])ed with 
three a.e. receptacles for additional equip- 
ment, and all are switched. When the am- 
plifier is to be u.sed with battery supply, 
the same |iower switch controls the bat- 
tery. The a.e. input is fused at 1 ampere, 
while the convenience recei)tacles are fused 
at 3 .amperes. 

The unit is a handsome piece of eipii])- 
nicnt with bl.ack and satin aluminum panel, 
alumininn knobs, black perforated cover, 
and walnut end pieces. Because of the hiw 
heat given off, it would be perfectly pos- 
sible to use nn FM tuner right on top of 
the amjilifier — a practice that usu.'illy 
c;iu.ses ,a lot of drift. There is no noticeable 
difference in ipiality between the soniiil 
froni the TEC-23 'and any other high- 
(|uality amplifier — if you were not told you 
would never know any difference at all un- 
less you noticed timt it was exceptionally 
"clean." It finally appears th.at this tran- 
si.stori7.e1l amplifier. ;it le.ast, has finally 
"made the grade." 

It [nits out in excess of 20 watts :it 20 
cps, and sounds good at both extremes of 
the spectrinn as well as in the easv-to-get 
midrange. It is a delight to use. anil the 
advantages of transistors are clearly shown 
with this instrument. ' G-25 
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now-a truly compAibl^lnono-stereo cartridge 

A*."^ Empire 

J^' 108 ^'^ 

^ the first to achieve ^ # 



the first to achieve 
high fidelity reproduction 
from stereo and 
monophonic records |* 






High fidelity is still the essential requisite in repro- 
ducing sound. And, it has been felt that much of the 
quality of high fidelity, was sacrificed in the transition 
to stereo. Many also believe that stereo cartridges 
have thus far failed to attain the quality already 
achieved for mono cartridges. 

The development of the Empire 108 proceeded from 
the premise that a stereo cartridge must be at least 
equal in performance to a fine mono cartridge — even 
as to the quality of its reproduction of monophonic 
records. For, if a stereo cartridge cannot translate 
the simple lateral excursions of monophonic records, 
it can hardly be expected to respond to the intricate 
movements created in a stereo groove. 
The fact that the Empire 108 reproduces stereo as 
well as mono records is purely a matter of functional 
design. What is most significant is that the quality 
of its reproduction — mono or stereo — is superior to 
any cartridge in the field — so much so, that even 



.udio 



with a monophonic system and records you will 
hear a dramatic improvement in the quality of repro- 
duction. In fact, the first thing to do in evaluating 
a stereo cartridge is to hear how it performs with 
mono records. 

Empire 108 with .7 mil diamond stylus $34.50 

Empire 88 with .7 mil diamond stylus $24.50 

Empire 98 stereo/balance transcription arm 

Whether you select the Empire 88 or Empire 108, you 
get the most out of the performance of each when 
used in an Empire 98 arm. Any cartridge for that 
matter performs best in an Empire 98 — the one arm 
that achieves dynamic balance — balance in all planes 
assuring optimum tracking and stereo/balance. 

Empire 98, 12 inch transcription arm $34.50 

Empire 98P, 16 inch transcription arm $4450 

At hi-fi dealers. For details write Dept. A-7. 




empire 



I07S STEWART AVE.. GARDEN CITY. N. Y. 
EXPORT: EmEC, PLAINVIEW. N. V. 
CANAOAi active radio ft TV LTD.. TORONTO 2. OnT. 



Empire 108 specifications: Response: 15 to 20.000 cycles ± 2 db — usable output 
up to 30 000 cycles • Output; 8.0 millivolts per channel balanced to ± 1 db • 
Channel separation: More than 25 db • Compliance: Vertical and horizontal 6xl0-» 
cm/dyne • Recommended tracking force: 1.6 to 5 grams • Terminals: 4. 
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1. FROM MOZART TO STRAUSS 

Mozart, Piano Concert! in B Flat, K, 456, 
B Flat, K. 595. Ingrid Haebler; Vienna 
Symphony, C. von Dohnanyi. 

Epic BC 1075 stereo 

Kplc hiis i)l<kcil lip 111 Iiigriil Ilaehler one 
lit x\w very fliicst Mozart piiiiilHts to appear 
In yi'iirs — a s|ili'aillil aililltlon to the music of 
aiiotliiT niiil oilier Kreal laily of Mozart plaii- 
Ism on Hple, Clarn Ilaskll. It's oilil that 
Mozart seems. In our time at least, to be 
es|)ecially suited to the woman pianist. Per- 
haps the Slelnway Uranil has led our men 
folk Into tdo niueh hiKh.snuiiiliue (liopiii anil 
Uarlimanlnoir, where superior muscle and 

"■'"liira count stronitly. .lust as most wii- 

men drivers don't feel they must race every 
traffic IlKht, so, too, the woman .Mozart plan 
Ists are able to take liliu for size, without 
ph.vsleally beliltllnK the small sonnil or 
hlowliiK It up to coarseness. 

A iilee theory, anyhow, bat there Is no 
iloubt of the fact of Ilaehlers exquisitely 
shaped and utterly Intelligent playlni;. Kvery 
run. every decorative passage. Is iis perfectly 
laid out as the proverbial row of pearls- anil 
the analogy Is good, too, since It Is the 
marvelously even shaping of minute grada- 
tions of piano tone that make this superb 
souiul possible. 

The general Impression of these two works 
Is a bit on the restrained side. With Ilaebler, 
it Is merely a complete mnsii-ai niiilerstanil- 

Ing anil control that does not n 1 llaniboy- 

ance for expression ; In the orchestral ac- 
companiment there is a slight chasleness ami 

rigidity that might, perhaps, he tbi n- 

duetor's lack. Her music has more life In 
It than his. 

Mozart: String Quartet in B Flat, K. 458 
("The Hunt"). Haydn: Quartet in D, Op. 
76, No. 5. The Claremont String Quartet. 
American Society SAS 1005 stereo 

This new label Is fully tilled "American 
Society Concerts.ln-the-IIome" and It Is pro- 

I I'y Arthur Shimkin Knterprises. Inc., 

for Hell Uecorils, Inc., reeiirileil hv Houree 
rroiliictlons ... a typically complex kettle 
of tish. If you ask me. Forget It. and note 
that the proof of this llsh-pudding Is In the 
eating, which Is darned good. 

The C'lari'inont (juartet dates from I!».-i4 
and was. we are toiil. acclnlmeil by the unani- 
mous verdict of press and public. So Is every 
other organization that gets promoted, these 
days, but this one (« good — tops. 

The ClareiiKuit Haydn Is about as beauti- 
fully played as any Haydn quartet music I 
can think of. bar none. The .Mozart Is near- 
tops, loo : my favorite of all .Mozart Quar- 
tets Is given a careful musical stvling, as 
well shaped anil as knowing as that of the 
Incomparable Iluila|)est. Only a greater sense 
of urgency, a deeper intensity of awareness, 
makes the Kiidapest's performance, over the 
years, a bigger one. This Mozart Is a bit on 
the Haydn side, low In tension where there 
might be higher Intensity. Hut It s lovely, 
even so. 

Houree's stereo of this string quartet is 
* 76V Grrenwich St., Xeif York 14, .V. 1*. 
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wonderfully successfill in a tricky area- 
for you must achieve stereo iiresence ami 
roundness, a sense of inillviilual placement. 

yet without lining up your four i i in an 

Imaginary straight line. Too much stereo 
separation anil that's what you get. Too Hide 

separation ami your ri rding is no better 

than nionn. 

Why not ill a straight line? Kecause at 
Ibis stage in iiiir musical tradition it Just 

riizy -ipiartets don't play that way. 

We must still, most of us, visualize tlie 
quartet as siMiteil In the usual practical po. 
sitlons, (Irst llddle left front, cello left rear 
. . . though for a record collector who has 
never seen a ipinrlet In action the visualiza- 
tbni Is purely arbitrary and a straight-line 
Image l.s Just as ncceplable. (A quartet 
doesn't play that way because the players 
must be alile to see eacli other, hear each 
other ami turn each other's pages at manv 
crucial moments.) 

Anyhow, for the present I d place Houree's 
quartet stereo at the top In effectiveness, 
and I put the riareniont (inartet right into 
tlie upper echelons, on the basis of this rec- 
ord. 

This Is one of a set of recordings easinilly 

being ciilleil the I'ici series, because the 

covers are repn.ilnct bins nf I'icasso drawing 
minus any lettering- you have to look nt 
the back to llnil out what's Inshle. An odd 
biea and very nice for art lovers. Huv vour 
rii asso here, and Just throw out the 'record 
If you don't enjoy music. 

Haydn: String Quartets in C Minor, G 
Minor, Op. 74, Nos. 1 and 3. Amadeus 
Quartet. 

Deutsche Grammophon 138072 stereo 

In direct parlson with the Claremont 

Qaarlet Haydn (above), this llaviln from the 
better known Amadeus Quartet is oihllv more 
formal and Just a trace on the acadenile side 

Ihe illfferenie Is not really qualltatlvi' If 1 

"'^'•y »■ Claremont plovers. the 

Amadeus has Just as much to oiTer. Theirs 
however, has a higher tension and Involve- 
ment In the music than Claremont's. They 
are a trace grimmer in the serious moments 
more expb.slve In the light (inale music 
(which Is full of meaning anil shape, light or 
no). 

Somehow, the Amadeus group plavs nu.re 
obviously In a "quartetty" manner, so to 
speak, ion are more aware of the quartetness 
of the music than In the Claremont record 
lug. .Most niusieal Instruments have their 
professionalisms of this sort- harpists who 
sound harpy. Iliitlsts who are almost osten- 
tatiously llute experts, lidiilers whose violin 
sounds very violinistic. It isn't really obiec- 
tlonable, and yet it can sonietiiucs lie niiiillv 
annoying to (hose who are neutral as tli 
their feelings about various Instruments' 
special styles and traditions. That's all. The 
Amadeus sounds like a quartet working ex- 
tremely hard to be a very Hue quartet 
which It undoubteilly Is in the highest luo- 
fessliinal sense. The Claremont plavers 
sound like four good string men playing" the 
music of Ilnyiln, rather genially and at low 
tension. 

The Amaiiens recording is at a greater 
distance and In a larger space than tlie Clare, 
niont undollbteilly. Ihe Amadeus sound 18 



picked up by one of the Kuropean single- 
position stereo mike techniques (two mikes 
built Into one bousing), whereas the Clare- 
' t is without a doubt miked In the Amer- 
ican style, via two separate mikes spaced 
apart. The Amadeus Is a bit on the colorless 
side us sound, somewhat dull and slightly 
over-bliirreil (for my American ear). The 
Claremont sound Is sharper, the Instruments 
at closer range and with a slightly exagger- 
ated distinctness. 

Interesting comparison, on various counts. 

Mozart: Clarinet Quintet, K. 581; Eine 
Kleine Nachtmusik. David Oppenheim, 
clarinet; Budapest Quartet, Julius Levine, 
bass. 

Columbia MS 6127 stereo 

Columbia coyly Identifies .Mr. Oppenheim 
as "no stranger to the Knilapest recording 
sessions, for he piirtlclpiiteil In theni during 
the lll.ln's". He certainly did, as a top 
Coliimbla reciiriilng exerutive. though he Is 
now elsewhere, a TV producer. He was a 
clarinetist ts-fiire he began supervising Co- 
lumbia's recordings : if 1 am right, he once 
reciirileil a Kernstelu Clarinet .Sonata (not 
for Coliimhla) with the great I.enny himself 
at the piano. 

He Is n good clarinetist of the miiilern 
sort, not particularly elegant anil not nt all 
mystical, as was once the classical clarinet 
niaiiner. Ills sense for the iiiusic is g lod but 
his control is less than ideal: the tone is 
relatively earthy and a bit nasal, smacking 
Just a trace of Jazz soiinil- -higher notes that 
are brittle anil glass.v, low notes that take on 
a vaguely frog. like quality. Not the sound 
.Mozart once got. luit it is Increasingly com- 
iiiiin today and It does no great daaiage to 
the .Mozart Clarinet conceplhin, unless you 
are a very pure purist. 

The quartet give liiai superb support In a 

;'' ""d warm inicrophoning : the clarinet 

is off In space, simiewhat detached, the way 
a French born sounds In ensemble. Impress- 
ive, and it smooths out the tone. 

.Mozart's familiar little ".\'ight .Music" 
seems always to be falling between musical 
stools, on records. There are the heavily 
orchestral versions- the standard way of 
playing the music until recenllj- anil thev 
come through with good effect, If not they 

'^J' ' exactly authentic to the original. 

There are the chamber orchestra versions 
and those, as here, which use live solo in- 
Btriinients, one to a part. Mozart didn't 
bother to specify what might be best for us. 
In Jntli century terms. 

The music Is clear eiioiigli, even so. It Is 
cast In the illvcrlimrnio style of his dav not 
chamber music, not orchestral either, "plaved 

freely with groups of various size a riling 

to need. It was a union style then, though 

It falls betwixt and between for us. The small 
string group Is the liest bet for recording 
but what really matters Is Ihe style of the 
playing Itself, and here the lluiliipest falls 
down. 

If they had done this piece as a straight 
chamber work, quartet-style. It might have 
had more convlcthin. Hut they knew that It 
Isn't that sort of mnsii — not chauilier music 
nt nil. And so they have tried a curiously 
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AUDIO FIDELITY RECORDS 

presents its NEWEST RELEASES . . . records created through the use of 

the most advanced electronic equipment and custom recording techniques. Music played by 
outstanding artists and performed in peerless style. Truly the absolute peak of perfection 
in high fidelity listening pleasure. Truly the HIGHEST STANDARD IN FIDELITY! 





TI HKS AT 
AMIXIIIHITIOX 

Miiss(»i;(;sivV li.w Ki, 


STEREO 

COMPOHEBT 

SERIES 






\ 

' ' \A 




t^i^m^fH ^^^^ 




PinST COMPONENT 


SERIES 



BHAIIMS 
SYxMPIIONY 

Ko.4inEMl.u.r.(),..08 


AUDIO Fionm 

STEREO 

COMCOMEJn 
SERIES 












FIRST COMPONENT 


SERIES 



PICTURES AT AN EXHIBITION . . . MOUS- 
SORGSKY- RAVEL . . . Ravel's orchestra- 
tion of the "Pictures" Is probably the most 
brilliant orchestral tour de-force in the lit- 
erature. For the first time it has been done 
full justice in this breath-taking FIRST COM- 
PONENT SERIES release. FCS 50004 



BRAHMS SYMPHONY #4 IN E MINOR-OP. 

98 . . . The definitive recording— artistically 
and technically - of Brahm's Fourth. This 
Inspired reading by Alfred Wallenstein, cap- 
tured with perfect faithfulness, is an out- 
standing addition to Audio Fidelity's' great 
FIRST COMPONENT SERIES. FCS 50001 



THE AUDIO FIDELITY' 1st COMPONENT STEREO SERIES 



FCS50,000 FCS STEREO TEST RECORD 
FCS50,002 SYMPHONY «6, PATHETIQUE 
FCS 50,003 SYMPHONIE FANTASTIQUE 
FCS50,005 BOLERO, Ravel: CARMEN SUITE 
FCS50,006 ROMEO & JULIET: NUTCRACKER SUITE 
FCS 50.007 MARCHES FOR CHILDREN 



FCS 50,008 MARCHES FROM OPERAS 

FCS 50,009 RUSSIAN MASTERPIECES 

FCS 50,010 SWAN LAKE: SLEEPING BEAUTY 

FCS50,011 POPULAR OVERTURES 

FCS 50,012 OVERTURE! 

FCS50,013 STRAUSS WALTZES 



MANDOLINO ITALIANOI , . . A phenomenal 
rendition, great arrangements and fantastic 
sound by DICK DIA make this the greatest 
recording by a mandolin virtuoso that has 
ever been created!!! Popular Italian favor- 
ites performed in true, scintillating Italian 
style. Selections include the popular Sicil- 
lian Tarantella, Tango of the Roses, Carnival 
of Venice, Santa Lucia, Non Dimenticare; 
and Tra Veglia e Sono. 

AFLP 1923/AFSD 5923 
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JOHNNY PULEO AND HIS HARMONICA 
GANG . . . Here is a lovable little guy 
and a zany group in the most dy- 
namic breath-taking display of har- 
monica mastery, tonal effect and 
imaginative arranging that has ever 
been recorded. Selections include: 
"South Rampart Street Parade", 
"Down Yonder", "Tailgate Ramble' , 
"Farewell Blues". 'High Society ' 
AFLP 1830/AFSD 5830 





THE DUKES: OF 



ROME WITH LOVE ... The music 
of romantic Rome that comes wafting 
down the winding streets . . . through 
the sunny bustling market places . . . 
past the outdoor cafes, tiny shops 
and magnificent palaces. Played by 
Jo Basile, his accordion and orches- 
tra. Selections include: "Luna Rossa", 
"Anima E Core", "Tarantella", "La 
Piccinina", "Santa Lucia ~ 0 Sole 
Mio' . AFLP 1822/AFSD 5822 



THE BRAVE BULLS! Here is the tra- 
ditional soul-stirring music of the 
bull ring dynamically and superbly 
performed by the Banda Taurina, the 
original band that plays at Plaza 
Mexico, the largest Plaza de Toros 
in the world. Selections Include: ' La 
Virgen de la Macarena", "El Reli- 
cario", "Espana Cani", "Novilleros", 
"Cielo Andaluz". 

AFLP 1801/AFSD 5801 



THE PHENOMENAL DUKES OF DIXIE- 
LAND ... A breath-taking example 
of musical spontaneous -combustion 
that is irresistible in its appeal. The 
Dukes mix equal parts of gusto, 
brashness and natural feeling to 
catch the true spirit of Dixieland. 
"You Are Always In My Heart", "Pea- 
nut Vendor", "It had To Be You", 
"Peg 0' My Heart". 
AFLP 1823/AFSD 5823 



For our free complete catalog containing stereophonic technical information, monaural and stereo records, 
and stereo mastertapes (2 and 4 track) write to: Dept. A7, Audio Fidelity, Inc., 770 Eleventh Ave., N. Y. 19 
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heiivy-liiiiKled. Jabbiii;: sort oT nppioiicli. iis 
Tlioii^'h to ;rlve iiii orcliestrnl impact with 
solo playei's. It is far from the easy-going 
diVf rt iinenio style wtiicli woiihl have been 
desirable heie. For once, the Hu<]a|>est seems 
out of its depth. Slioiild have played some- 
thing else. 

Beethoven: Octet in E Flat, Op. 1 03 
(1792). Dvorak: Serenade in D Minor, 
Op. 44. Marlboro Festival Octet, Wood- 
wind Ensemble, Marcel and Louis Moyse. 

Columbia MS 61 16 stereo 

This one is another product of Itiidolpli 
Ser kin's dynamic little su turner school and 
festival in Vertiiont, played by the resident 
musicians under a pair of the master perform- 
ers who are on hand. An earlier disc featiire<I 
Mozart, with Serliin himself and Mexander 
Schneider conducting (ML 5201)). 

The Dvorak Serenade is. In spite of its 
casual title, one of the very finest of all his 
woiks. notably the inner movements, a pas- 



sionate and moving andante (con moto) and a 
wiy, bitter-sweet minuet. This peiforuiance in 
a curious one. The playeis ai"e treniendoii.sly 
Ituent, the ensemble is impeccable and the 
whole is Iiighly musical — but there is i he 
oddest indefinable sense of a Tmister class^ a 
group of very advanced stu<]eiits, phiyiitg 
stiuirtly at attention Itefore the maestro who 
conducts. T)ie high-Kotnatitic expi'es.^lon is 
there, the styling is right, but the emotion is 
somehow borrowol. It is not the work of 
conviction, out of i)ersonal experience — or so 
it sounds to me, anyhow. 

The Beethoven, a youthful novelty, fai^es 
l>ettei- iti its less deviously eniorionnl cotiterit 
K.vcellent. 

Schubert: Symphonies Nos. 3 and 5. 
Royal Philharmonic, Beecham. 

Capitol SG 7212 stereo 

Periodically, Sir Thomas Beecham does up 
one or two of the Schubert little symphonies 
-the First through the Sixth~-in his special 
and nrlmirnble manner, tniloii'd with exti'aoi- 



GRADO "Truly the world's finest..." 




Gunstocic walnut wood 
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diiiai'v exactitude down to the tiniest ile- 
tails of phrasing and expression. The mnslc 
has a sound that is on rho large side for 
these very -small-scale works, hut tbat is tlie 
customary sound of Sir Thomas' conductorial 
ge tie rat ion. Record iiig technique gives the 
clarity of a snialler orchestra. 

So much richness of detail is brought out 
in the Beechaiii Schnhert that the tempi are 
apt to be on the slow side. But, done his 
wa\'. rlie music retpiires it; other, more care- 
less perfoi'iiiaiices can afford to whip along 
it high-tension speed- not sir Thomas. The 
Beecham style is no longer quite stylish, but 
the interpretations are good enough to last 
as long as records can be played. 

Mendelssohn: Piano Concertos No. 1, No. 
2. Philadelphia Orch., Columbia Sym- 
phony, Ormandy. 

Columbia MS 6128 stereo 

If anybody could make sense and impact 
ndt of these .Mendelssohn woi-ks. Serkin could 
- iiiid (toes, as far as it is possible in this 
1 modern aire. His usual dynamic self is veiy 
niucli in evidence in huth. to maximum ad- 
vantage. 

I n (act the strongest nppeal in .\|eadfls 
soliii's stylized music foi' us is the neivoiis 
lensiiy that underlies its pat ■ Victorian ' 
musical cliches, evidence that the man him 
self was, indeed, a human dynamo who vir- 
tually burnt hiiaself out at a quite early 
• ifie. This authentic aspect of the music is 
prnjected convincingly by that niotlern dy- 
namo, Serkin. where other less discerning pi- 
an ists make Mendelssohn sound merely gtii 
tering. 

Even so. most of us will find two piano 
works by .Mendelssohn a bit too much to take 
in one siiiing. The stulT is dreadfully dated; 
its effects are of the sort tliar. In our time, 
are old fashioned to a dt'^ii-e of sheei' iiiini 
iiy. yet not well eimugh ;ij:e<l by time i-» 
i^oiind "classic'* and therefore precious. 

.Mendelssohn obviously played up to Um 
I tastes of his lime; his niusicnl language was 
cunservai ive and conventional, bound rigidly 
within an academic sort of harmony for the 
I most part. It's not etis.v to see the perfection 
I of outward form, tlie case and fluency of 
I thonght, the nervous tension, that do dis- 
liiiguisli these Characteristic works In spite 
of t heir insipid styling ; it's a tinesllon 
whiMher they can ever mean iiiuch for ns, at 
Ibis stage in our own dynanjic century. 
I It is characteristic, too, that of tliese two 
the earlier work Is the most interesting. 
Mendelssohn's best innsiC was largely from 
Ills early years ; the typical late works 
.fe«'tiie<l (iiiiy to revolve eiullessly nboiu tlic 
same thoughts, less and less convincingly. 
Matter of personality. Why do some people 
: mow in stature and others inereiy put on 
weight ? 

j Miss Ann Schein— A Truly Brilliant Pian- 
ist. (Chopin: Four Scherzi). 

Kapp KC 9040S steieo 

fiecord tit les are ranging far and wide 
these d.-iyS' this one is enough to scare nwny 
11 lot of people who niighr really find Afiss 
Schein truly brilliant. .Maybe it will bring in 
eiicMigh newcomers to score a net profit . 

She is good, this Schein. though not as 
yet (piite a master pianist. She belongs 
clwirly to the younger generation, the pian- 
ists whose lingers fly faster ihan ever bi'- 
I'ore. Who tend to make Itoiaantic music come 
rorth linnt and brilliant:, oi monotonous and 
deadpan, and usually half a^'aiii ns fast as 
anybody dared try a cpiarter century aso. 
She plays her Chopin in this manner', nioie 
or less -it goes like the wind, yet is straight 
fin-war-d and minus eccentricities. short- 
liiiired. so to speak. 

What counts, over and beyond tite style, is 
that t.liis lady does listen to the music and 
to its harmonies and melodic strnclure. and 
she does them proper service. That is. she 
is innsicMl. Suiiie tit-et-hiigered pianists ari'ii't. 
or don't act so. 

She plays like a whirhvind ami her' tone is 
inod*'i'n. but she never blurs harmonics to- 
gether, site knows always when to hrin;.' out 
a melodic Ihii^ and subordhiati' an iirroninani- 
iiienr. i'.uotl Clinpin,. if still rather coot in the 
coloration. 
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Lisxt: Piano Sonata in B Minor. Weber: 
Piano Sonata #4; Invitation to the 
Dance. Leon Fleisher. 

Epic LC 3675 

I found ihiH il\gr ii piohlcin in tccliiioloK.v 
tlio record iii^' itself iiilliieiicvd Tiiy TiiiiKicnl 
oitliiioii of ilie iiliiylntr. 

■■''leislier \h rlie .voniiKisli pianist whose 
ItniliiiiH h'lrst Piano C'niccrio, wil h George 
S/eli, wnH The tinesr recnrtliiig of Mult ditli- 
cnlt ninHic I'd yei heiiid. ii yenr or so iico. He 
is II t'oHownr of Schiiiiltel. a |trofouu<l and 
svi'ioiis tnirsiciiiii as well as a <|iiirk man with 
liiK liii^pFs, I liMil every D'ason to expeer a 
tcrriJic i-eadlnj: uf these solo piano works — 
the Liszt, his higgesi an^l most important 
piece. I lie Weltei' soniita an Inipoi taut mul 
i nrely heard wor k of eai ly Ilonuinl icisin. (>n 
llrst heiiriii^ I was disappointed. 4leeidedly. 

The tniisie sf^eined thin and lifeless, InvW- 
hiK in Impact. I analyzed it: in my minti- 
w hat wan ni issiiiff? It snUdeidy si 'lick me : 
hasij. I .Jacked up my hass boost control al- 
iiHifit idl the way. and presio, the Li8/.t so- 
nata lM';:an lo sonnd like mil Lis/.t. The 
liiano took on presence and solIOiiy. Kleisher 
suddenly liccaine l he pianist I had l hough t 
lie was. rniortiinately, though, there was 
r innhle, aluiig wil h the added hass ; so I 
Mmvw in a 50-Cps hass ciiloiT, and the lunsic 



was line. Tlie rumble mostly was gone, but 
the mnsiciil fullness nt the bottom remained. 

The explanation, I'd guess, is t hat {a) 
thisi music, especially the liiszr. is enormouslv 
liolcnt In the crucial tower bass ami (b) the 
mnsir. especially the IJ8/,I, is long. In oriler 
to Ket tlip whole of It onto LI-* it iiiusi have 
been necessary to roll oil' the bass In Uie 
cnltinjr, Ihereh.r allowing' for closer ;:i-oo\'c«. 
with less sidewise excursion on the loinl bass 
passages. Itut this almost threw out the 
baby with i he bath, siiire the missing bass 
makes for n thin musical impact. 

It was hass roIlolT, not a cutofT, I gather. 
My amplifier bass-tioost hrouclit it luiek 
smoothly and effeci ively. Indeed, at one 
puint, before I had put in the low-bass cut- 
ulT, the room began actually to shake, exactly 
as it mitrlit wiih a lartre pimio Jiggling the 
door uiKler violent imiiact frotu an active 
player. \Voii<lerful ! The freqnenty of tliat 
sliJKe was. I d ^ness, around Ht cps — it was 

a periodic standing wave, a nt resonance 

set up l>y the AK speakers. I would have en- 
joyed leaving ir in action, but l was afraid 
the speakers might tear themselves straight 
mit of their suspensions. The Ijllcps tiilolT 
insiaiitly removed the shaking, and prob- 
ably just as well. 

(liven a bit of bass boost, these are, in- 
dyed, splendid performances. The Weber is a 



pleasure to hear its main theme obviously 
relates to the main opening idea of the I^lszt 
and the choice surely was Flelsher's. \ston 
i<«hingly pie-Wajrnerian stuff, too. 

Kirsten Flagstad Sings Wagner (Wesen- 
donck Songs; exes, from Lohengrin, Par- 
sifal, Die Walkiire). with the Vienna 
Philharmonic, Knoppertsbusch. 

London OS 25101 stereo 

To hear Klagsiad sing t hese Wagnerian 
iiems in stereo is roughly like hearing that 
Kranklin O. Uoosevelt is back In the Presi- 
dency she's ha rd to bel ieve. i li is st ill-oper- 
aiiiig grand lady of Wamiei, out of the 
Thirties. Itut il is really not so surprising 
when one understands how a well kept voice 
and a superb ear may go on living over tlic 
yea i s. 

Ill-use^l voices wear our; poor technique 
can force a voice less ami lef*8 into exti-emes 
as a;:e comes on. Suiteiticia I iiiusicianshtp, 
style that is mei~ely sensational, can put a 
singer out of business as soon as music moves 
on to new sensations. Hut a voice like Flag- 
siad's gr'ows older as the woman herself ■ it 
maintains its original freshness and quality 
as lung as she herself Is mature, losing only 
the nne vital at.tribu(e — stamina, endurance. 




This is a KLH coil, held by a KLH hand. 
The quality of the coil contributes to 

the quality of KLH speaker systems. 
The quality of the coil depends on 

the skill and patience of the hand. 
KLH has good hands. 



I it*"''!!. I I 



Kl.H ]4RSKa»CH and DEVKIXH'MF.NT CORPORATION 
30 CROSS STitKKT. CAMHKIDOK j,. MASSACHUSETTS 



Descriptive literature, with tlie name of 
your nearest franchised KLH dealer, 
is available on request. 
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plus n gradual attrition of the ox(ri-iiii> rviz- 
iHtpTm, just as the singer's own ph.VHlcnl 
8tn>iiKlh grows slowly less over the ypiirs. 

In th<' case of Flagstad, this has involv<><I 
very intereMting happenings- pt'rhaps the 
first time such a »it nation has ever occnrred 
involving a great singer, ller relireinent from 
opera ranie, as it iilwiiys does, wlien tlie tre- 
mendous strain of whole evening-long i>ei-- 
forniiuH'es grew too great even for her liero- 
ieally powerful volee and physiipie. She 
"retired" nnnierons times, bnt Itie inevitii- 
hillt y of decreasing stiunina had its nsnal 
way with her in the end. 

X«»w most singers of her sort tnrn gniee- 
fully to their nieniories, or to the lied the 
art song. Kotte Lehmann, fur iiistnuce. was 
world fanions in that eapaeity for years after 
her opera career ended. Hut Klagstad Isn't 
that type — she is big, in every sense, and It 
1b ninsic on the grand scale that she does 
best. And so, the modern niiraele. She— or 



lier canny managers — realized that even 
thnngh her stiige eiireer might he 4loiie. opera 
oi) records was snrnething else again, or In- 
d 1. any music of large proiiortlons. 

For the plain fiiet is that sneh a voire re- 
tiiins a large )>art of Its useful sound long 
after the stamina goes. In these lute years, 
she lai-ks only the ability to hit really high 
notes e:islly. and her instrument Is a bit 
darker and heavier than i: was : otherwise 
she Is nmeli the same, and 4-learly as fine a 
musielau ns ever. In her re4-ordings only an 
nerasional high note is forced, nneoniforl- 
ahly. ( She sings it on i)lteh. no nuitter how 
miieh it hurts, where lesser voices just sing 
tlat.i The rest, honestly and truly, is great 
singing that is easily eomiiariihle to her 
earlier iind fanions "live" performances and 
her early recordings, a quarter century ago I 
l-'xtraordinary. 

The secret, of course, is modern recording 
technique. She does Hot have to slug longer 



than slie Is able: she can try again and again, 
for oi)timuni musical effect. She can, above 
all. sing e.\ceri)ts from the enormously de- 
miinding operas that once i<ept lier going for 
hours with scarcely a hreiik. l-'or a few brief 
nihintes, in these excerpts, Klagstad can still 
rise to her oht heights. 

( )ii this record jirc the ti ve Wesendorick 
snugs, severiil of them studies for familiar 
operatic piissages. here arrangi'd with or- 
chestral accompaniment (one by Wagner). 
The originals were with piano, bnt tlie style 
is orchestnil. of course, aiitl this Is their 
proper medium. The Flagstad iierforniances 
jirc somewhat on the reserved side, bnt 
lovely. 

Also ynu will tind astonishingly moving 
perfornianees of Flsa's 1 )ream ( Lohengrin ) , 
Knndry's "Ich sah das Kind" from Parsifal 
and two stunning excer)its from the first net 
111" Watkilre — "iJcr .Manner Sipjie" und "On 
hist der l,enz/' these hist probably out of 
her complete recording of that act in a Lon- 
di>n album. So moving are these. Inileed, that 
the sudden end to each, cut off in mid-tlow, 
is a Hhuelt- -one could go on and on with such 
listening. Those sudden endings are the i)rlce 
of time itself. 

Chopin: The 24 Preludes. Alexander 
Brailowsky, piano. 

Columbia MS 61 19 stereo 

Ilow much can reeurding technique alTect 
the ai>iiareiit musical qualities of a perform- 
aneeV That's a question that will never have 
a tiniil answer- -it all ^leitends. Itut there Is no 
doubt that a change In recording technique 
has often seemed to change the musical iirod* 
net that is the result. 

I've never heard Itnillowsky In person. He 
recorded fur K('A for many a year, and 1 
have a strong cumulative inipressbin of dis- 
like for his recorded performances. Was any 
part of this due to the rect»rded medium it- 
self? 

Here is the same Itraihiwslty on the f'o- 
lurnhla stereo label, with a piano sound very 
unlike that of the earlier (and mono) UCA 
oflTcrings. 

.\t lirst. the playing seemed to me a tre- 
mendous Improvement- -sneli presence, such 
conviction, sucli a griind instrumental eflfect ! 
Itiit as the I'relndeB contlniietl. I began to 
get annoyed once again. My cnnlinning con- 
clusion, unfortunately. Is that Mr. Itrailow- 
sky is a big pianist, rin elder statesman of 
long experience, a Cho|iln specialist of many 
years, who nevertheless tloes things to the 
elementary musical sense that for nie are 
still Just plain uumnsical. A lack of feel for 
the soaring melody, for melodic dranni, for 
the i)roper rhythmic place of ac<>ompani- 
UH'nts, n tendeney to blur harmonies to- 
gether, to miss the big moments In the 
musical poetry as (hough they didn't niatter, 
a rubato that seems to me false, artificial, 
ostentatious . . . 

It's eiisy for any critic to run along like 
this in terms of words. I know. It could be 
hot air, and Mr. It. himself will be quite 
within his musiciil rights to think so. Never- 
tli4'Iess. tliey do rc|trescnt part of a conlinu- 
iiig feeling, that seems In mc to have snrvived 
even the change from one recording company 
to another, from medinni-ti to lii-er ti und 
from mono to stereo. 

Strauss: Don Juan; Death and Trans- 
figuration. Minneapolis Symphony, 
Dorati. 

Mercury SR 90202 stereo 

The oddest tiring about Mercury's three- 
channel original recording Is its |»ceullnr cfTect 
upon the instrumcnis of the orchesira, which 
seem soiuehow to be snsiicndt'd in nearby 
space, each one equidistant from the ndke, 
minus depth perspective. 

It is actually the microphones, of course, 
that are suspetided in space ; the oreliestra 
sits on a solid Ntage l^efore them. Unt the 
spatial quality is transferred by the trlple- 
mike system to every part of the orchestra 
itself. The players dangle, like so many 
pnpi>et8 hanging by their strings in ndtl-air. 

I don't mean that the effect is poor. New 
ways of iirojectlng orchestral sound are al- 
ways welcome iiiul I am the Inst i>erson to 
{Continued on page 55) 
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circu it by : tubes by 

P](A)[C](0) j Amperex- 




I asl([^ Amperex 

about hi-A* tube* 
/or hi-H circuitry 



High fidelity manufacturers are viRorous competitors, 
but in this one respect the quality leaders are unanimous 
—to fulfill the great expectations of the original drawing- 
board concept, they use tubes by Amperex ! 

PACO engineers designed a iO-watt stereo preamp- 
amplifier kit that would provide remarkable flexibility. 
Their next step was to assure high gain, inaudible hum, 
noise and distortion, pins optimum dependability. In the 
PACO SA-iO, the total concept became a reality— with 
three Amperex 12AX7/ECC83's and four 7189's. 

These and many other Amperex 'preferred' tube types 
have proven their reliability and unique design advan- 
tages in the world's finest audio components. 

Applications engineering assistance and detailed data 
are always available to equipment manufacturers. Write : 
Amperex Electronic Corp., Special Purpose Tube Divi- 
sion, 230 Duffy Ave., Hicksville, Long Island, New York. 



AMPEREX TUBES FOR QUALITY HIGH-FIDELITY AUDIO APPLICATIONS 



POWER AMPLIFIERS 
6M7/EL34: 60 w. distributed load 
7119: 20 w., push.pull 
6BaS/ELM: 17 w., pusll.pull 
(CWS/EU6: 3S »., Iiigh current, 

tow voltage 
SBMI/ECU:: Triode.pentode, 8 w., 

push-pull 

VPLTACE JHFUFIEffS 
6267/EF86: Pentode for pre-amps 
l2>T7/ECCai: ] Twin triodes, low 
I2«II7/ECCB2: j hum, noise and 
I2AX7/ECC83: ) microphonics 
GBLI/ECFIO: High gain, triode- 

pentode, low hum, noise and 

microphonics 



RF AMPLIFIERS 
6ESS; Frame grid twin triode 
6ER5: Frame grid shielded triode 
6EH7/EF183: Frame grid pentode 

for IF, remote cut-off 
6EI7/EFIM: Frame grid pentode 

for IF, sharp cut-off 
GAQS/ECCBS: 

Dual triode for FM tuners 
60C8/EBF89: Duo-diode pentode 

RECTIFIERS 

6V4/EZ80: Indirectly heated, 90 mA 
eCM/EZ81: Indirectly heated, ISO mA 
5AR4/GZ34: Indirectly heated, 250 mA 



INDICATORS 

6FG6/EMg4: Bar pattern 

tM3/0M70: Subminiature "ex< 
mation" pattern 

SEMICONDUCTORS 
2N1517: RF transistor, 70 mc 
2N1516: RF transistor, 70 mc 
2N1515: RF transistor, 70 mc 
IN542: 

Matched pair discriminator 
diodes 
IN87A: 
AM detector diode, 
subminiature 
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PAX-16A 



BEST SUITED iE^ 



REPROIfflCTION 



TWO NEW PRODUCTS INI PIONEER 
HI-FI SPEAKER SERIES I _ 



PAX-20E 



Two Tweeters Improve Directionality 

PIONEER Speaker Model PAX-20E is an ideal two-way speaker which is 
composed of an 8 inch woofer of very excellent transient characteristic 
and two tweeters whose voice voils, magnetic circuits and frames are kept 
independent of the woofer, and as it has a built-in full-scale dividing net- 
work of 12 db/octave attenuation, it can reproduce evenly and faithfully 
a wide range of frequencies between 40 to 20,000 cps without distortion 
even near the crossover frequency. 

Furtherrnore since two tweeters are vertically mounted, the high frequency 
sound which tends to concentrate in front is scattered uniformly, and thus 
sounds coming from both sides are blended excellently, producing rich 
stereophonic sensation. 



PAX-16A 



First Two-way System Adopted for 
6 12 -inch Speaker 

I'lONEEK Speaker Model PAX-16A, which iscomposed of a 6'/,-inch woofer 
and a 2-inch tweeter together with a built-in full-scale network of 12 db/ 
octave attenuation, is an ideal two-way speaker just Vike PIONEER speaker 
model PAX 20E. 

Accordingly it can reproduce a wide range of sound from low frequencies to 
high frequencies without distortion, and its fine tone quality is outstanding. 
In addition its directionality fiom middle frequencies to high frequencies 
4s exceedingly excellent, and the resultant overall characteristic of the 
speaker is such that those sitting within SO degree angle from the center 
line of speaker get almost just as good a stereophonic reception as one 
directly in front of it. 

FUKUIN ELECTRIC, LIMITED 




PAX-20E 



pioneer 



5 OTOWACHO, 6-CHOME, BUNKYOfKU, 
TOKYO, JAPAN 
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CHARLES A. 



STEREOPHONIC 

This Here Is Bobby Timmons 

Riverside 1 164 
Les McCann Plays The Truth 

Pacific Jazz 2 

Willie rrrtilin to liiossciin jirofiiseiy lU Ok' 
lunuis of a ffw piftfci solnists, tli<' jnzz wjiliz 
wan never n tlirift.v i)liint mid ran-l.v sm'vivrs 
when cilltiviite<l It.v Irss tliiiii ii<Tc»iii|ilislii><l 
iilieiiilniits. A prize li.vl>rl<l int rcM]iic<'<i rliis 
Heiisoii siiows every sign of iteiiig wiit ri'sif*r- 
Hiit. Developed from tiio rliylliiiiic slim it of 
ffoKpet songsters, the new striiln also eontiilns 
Ilie streiigtii of the Idires iumI is re:MliIy iiviiil- 
iilde ill the popular variety This llvn. an All 
Aniericnn Ooiil Medal Winner for linin. tlrst 
paekaged by the Caniionltiill Addorley (jiiinlet 
ill San Frnneiseo. Ihie to tlie suecess of Oiiit 
offering, witii tlie eomposer at tin- piinin. 
Itol>t>y Tininioris now nialvfs tiis Li* deltiit ns 
lender mid lists tlie t line aioiiK witli three 
other originals. Mailing iin Initial reeorde^i 
appearaiiee nt the same time is I.es MeCaiiii. 
a l.os Angeles pianist wlio proves lo l>e etpiatly 
adept nt erealing lliis Kpeeies of waltz. 

Timmons grew up in Ptiiia^tetplila and l>egaii 
slndying organ and jiiano a( tin- age of six. 
As the grnridfatlier who ra ised him was a 
miiiisler, gospel mnsle entered his life even 
earlier an*) Iteeame liriiiiy rotiled wiien iie 
played organ in ehnn-ti wliiie still a yoiingsler. 
't'hat Timmons calls on tills ha<-l{gr(iiiiid frt-- 
giiently In his writing is no sign of distiiie- 
tion. Jazz players have always drawn on splr- 
iinals and cainp-meet ing songs as well as the 
hiiieB. Where 'I'immims makes iiis mark Is in 
fusing these illverse ^dements into a work tliat 
owes more to tiie hand-clapping enthiisiasia of 
voeal groups titan tn strict Itaiironm meters. 
Tlie fact that il is ii wall/, seems to escape a 
good many of the f^iiintel's llsleners. accord- 
ing to the liner notes, causing them to get 
fearfully tangled up in (lieir eia|>ping. 

No one is likely to he confused hy ihe com- 
|M»ser'8 trio version. With tiie sup|>ort of hass- 
ist Sam Jones and drummer Jimmy Cohlt. he 
stresses tiie lyric <jualitles of the theme and 
makes It sing. Judicious e^Mtiiig rediu-es llie 
length to ahoiil oiie-fmirtli the Quintet's ex- 
nheraiit reatllns. Imt the amniint of swing re- 
mains undlniinisiied. Where the conventional 
waltz must dejieml n|>oTi the individual art- 
istry of a Milt Jackson, llenny Carter or 
Sonny Itollliis to swing, tliis tune is virtually 
fotdproof. Witli line stereo and the cnmpos^'r 
in eiiarge, nothing impedes it liere. 

'J'immons also revisits Mmtnin', wliicli first 
drew attention liis way wlien lie recorded i( 
witli Art lUakey s Jazz Messengers, lie drives 
furiously through ■/»// H'ule. and strives niiglit- 
iiy on Dat Inrv, a l-atinized sequel to Thix 
Uvfv. After the amide servings of soul siip- 
I>lie4l in his own lunsie. lie a|tparcntly feels 
safe in betraying classical training on siicii 
ballads as My Fumtf/ \'tileiitinc, Lunh JAjv, 
aiul Preluilv To A Kixx. 

Lea McCann looks like the siiriirlso discovery 
*»f the year, particularly as he Imils from an 
iir<-a where his l)rand of tiie trntli seltlom 
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n-ai lies a studio. In addition to getting around 
Ihe idaun willi (oiisideruiiie two-hunded skill, 
lie packs fniir originals to tiie hrini with gns 
pel spirit. Tiio lovely waltz iheme uf the tunc 
wliicli gives the aihiiiii its title is hound to 
stick ill the niciiiory. Kcimiiiv eiitliing are A 
Little 3/', rut- Ciiil ((- i'u.. and ri>*h Thin Wrrk 
Hut Xvj-t Week Chitlinf/M. Traces of Cariier 
and Oscar Peterson are ajd In crop up im 
such standards as /*// Ifi-Mvmtur A/iril and 
Hoir llii/h Thf Moon. ]Ui\ his uialii inlliicnce 
i.s Ihe lale Carl Perkins, auniher self-taught 
pianist, who receives a iiiuvlng Irlhute. Credit 
for tills goes to bassist Lemy VInnegar. an 
admirable accompanist tliroiighout. ahiiig with 
druiiimer Uou Jefferson. 

l)ick Iloek lins come up witli a real lind to 
mark tlie resniuptlou of reh'ases on the Pa- 
cific Jazz label. After being absorlK'd into tlie 

corporate Image of World Pacitic for a tl 

the series makes a healthy return to the llsrs. 
.\s before, the eiigiueer^ug is tlie best and 
stereo frames the trio iM-aiitifully. 

Dukes of Dixieland: Piano Ragtime 

Audio Fidelity AFSD5928 

In chalking up album Weven. tlie iMikes of 
liixleland bring Stanley Vlendelson front and 
center lo enjoy a raglitiie outing. Tiie |>iaii- 
ist delves into several classic times, dlscov 
ering afresli tlie gaiety and sync-opai ion of 
ti'rarf A ml Itratiti/. <! fuml lat'n l<in-ll>t. and 
Mo/tli- hvoj Itofi. .\ thorougii grounding in 
ragtime lias hini,' contributed to his work with 
numerous dixieland groiijis. One of the aiain- 
slays of liie ihikes, by today's standard he 
also is a veteran of the New (Orleans revival. 
Among his many virtues is the ability to iidajtt 
solos to easy band leni|(os. and cindi selection 
is paced for relaxed listening or dancing. At 
this stage of the game, Mendelsoii ritflilly de- 
serves an albiiiu to himself, one that wcmid 
allow lilm to operate under Ills own head of 
sleaia. 

As it is. tlie rest of llie Dnkes receive ample 
oi»i»ortiinlty to disjday their wares from vnri 
mis |>oinls on llie stereo sta«e. The Assnnlos 
lire out in force nii suMi venerable siaiidards 
as V'/f/c/- Ittifj, San, Coi/rnliai/en. and Ktinsax 
at}/ Stom/t. (Jerlad l-'iilia's clarinet lone is 
sweet and true, wliile L(»well Miller, tuba and 
bass, and driiiiiiiier Norman Ila wley provide 
a liriii nnderidnnlng. As always, llie r4>cordiiig 
quality Is excellent. 

The Lawson-Haggarf Band: Dixieland 
Goes West 

Everest SDBR1084 
Barney Richards: Dixie In Hi Society 

Mercury SR60185 

Credit liritisli writer (irahnni lloatHeid witii 
coining "riimpiy-tum." a l»rave. tiew deserl|i- 
tioii of dixieland Joie tlr rirrr. Wiiile depart- 
ing from traditional t'are in this Instance, both 

groups perforin witli eonslderald lat on 

westerns or siiow Innes. If any of the tiiaterlai 
seeiiis lacking ill rumpty-tuui c<uitent, the 
4|iiota is more tlinii tilled in each case by rani- 
biitictioiis stereo. Itotli recordings are designed 
for iianeing and weekend partying. Tlie team 
of Vaiik Lawson and Moh ilaggart wlioel 
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through n dozen familiar western melodie.-i 

no television quickies included. Xo arrange- 
ments eitlier. Just plain, hard riding on h'ltfx 
iif TrxiiK, /-Jut lit)/ N(i(/(//cx. nud Uif/li ,V«/oa. 
Pud Kreemaii and Itill Slegaieyer are among 
the outriders, and l.ou Stein's plaiio Is right 
next lo the chuck wagon. Itrninmer CliiT Lee- 
man lliundcrs over tiie horizon every onee in 
a wliiie. so give him plenty of room. 

Harney Ulchnrds formed Ills septet eight 
years ago. colleciing former dance liaiid inusi- 
eiaiis who, like hiinsell'. Imd seltled into pros- 
sale full-time jobs. Working In the Cliieago 
area, pianist liicliards found the customer 
favored show tunes with an accent on two- 
beat. 'l*o have stayed togellier s<» Icmg. tlie 
band must also ajiptove. and each of the four 
front horns plays lead. Kicbards slips an 
orii:in'il bines !n among /f/ac Room. Thou 
•'<t'vtl. and Mountiiin (//'cchc;-//, while Slip 
Lepp is a trouibiiuesl wortliy of the iiatiie. 

Hariy Breuer: The Happy Sound Of Rag- 
time 

Audio Fidelity AFSD5912 

Most students of ragtime today go rigiii to 
the classic compositions of Jopllti. Scott, and 
Lamb, bypassing tlie large IhhIv ,if works by 
Inter composers on tlie theory that it is wlioHv 
infected by the taliit of com niercia lisiii. IlarrV 
Itreuer iMdIeves differetitiy. having grown up 
with the ninsie of Tin Pan Alley during its 
worst jieriod — or best, according to tlie view- 
Iioint. More imporlaiit. lie knows how tlie 
lawdriesl ttine slioiild he treated. Kid around 
witii .1. Lcnzberg's II iint/tuitm h'tuj. or put 
anything less iiiio it than the cnmiHiser did, 
and it liecomes a mockery. Pliiyed st raiglit, 
with a dash of ragtime bravura. It lakes a 
rlglitful position as a delightfully liiiniorous 
period piece, ileljied by crack studio men, 
Preuer (h>es exaetly tliis, managing to keep 
t<ui«ue In clieek even on a tune titled Turkinh 
Tro/thii-x. Only once does lie slip, on Huyle 
fall h'tif/. where a caustic iH-bop quote is in- 
terpolated from ,**'(/// I'roniitx. 

No doubt aboni the tunes being more spee- 
tac-iilar tliaii a majority of the Items con- 
cocted especially to show off the medium of 
stereo. Kacli boasts biiilt-lii effects that are a 
joy to tlie ear. Some seem to totter on the 
brink of disaster, yel all are saved l»y the skill 
of tlie iiiiislciaiis and engineers. A wizard on 
vibes and xylophone. Pteiier Is showcased on 
his own i:honf/ ami I nn }/, and liogtiin' the 
SruU: III ihc choice aec(uniianying groups are 
l)c»c Severinsoii, AI Kiink. Itooniie Kicliniaii. 
Carmen Mastreti. and l>on llutterlleld. The 
younger i:eiierntion never heard most of the 
tunes, and earlier ones never heard them 
played like this. 

Andy Gibson: Mainstream Jazz 

RCA Camden CAS554 

Witii tills release, Stanley Dance moves bis 
maliisiream entourage to ItCA Camden and 
prodiiceM an agreeably hiw-iirieed sitmniarv of 
the subject, line of the Kngiisli critic's nmjor 
premises in Iiis detinltlon of the term is often 
imssed over too lightly. It is tlie belief tiial 
Ibis typ" of music is not static and liolds a 
great deal of aiqieat for younger mnsicinns. 
Some of the ideas iiehind tile new .\rt Parnier- 
ISeniiy Colsoa Jazztet would seem to bear hiiu 
out. as does tile liersontiel of the two groujis 
set ii|i for Ibis data. In the asseiidded tifteen- 
idece hand. loie of ihe brlglitest of modern 
guitarists. Kenm-y Jliirrell. neatly balances 
the expressive soloing of Prince Uoblnson. a 
veteian clarliieiist who is Iieard ail too Sel- 
dom. They work out on nittrin'int. wlilch de- 
vebqis into one of tlie longest arrangements 
ever recorded by a big liand. consnniliig more 
Ilian tifteen niinuies before the sonnd of Jini- 
iiiie Crawford's last vocal exhortation farles 
away on the linal ensemble chorus. Andy (Jib- 
son, who phdied the course to allow 'amide 

space for ad-lib solos, directs the spoiitan s 

nitlimrNts and provides tirm footing for mi 
exciting teriainal dash on tenor sax liy Paul 
<:onsnlvcs. Tlie tri>mI»one section of Kll KoI»- 
inson, Vic Hickenson. mid Uickie Weils excels 
itself, ami lOniniett Perry's aintted trumpet 
prepares tlie way for the climactic endini:. 

Sliorty Maker. long a ma instay in 1 mke 
Ivillugt oil's t riimpct sect ion. iieads a sextet 
and sketcheH three iiiindiers to till tmt tiie re- 
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EVERYTHING YOU'VE WANTED IN 
A QUALITY CAKDIOID MICROPHONE 
...AND THEN SOME! 

Compact size . . . moiici n design . . . wide re- 
sponse . . . superior feedback suppression . . . 
uniform cardioid pattern . . . ruggedness . . . 
reliability; you name it, SHURE has de- 
signed it into the dramatic new Unidyne III. 
Five years in development, it is a superb ex- 
ample of microphone perfection : 

50% SMALLER than ever before possible for 
comparable quality, pick-up pattern and price 
range. Less than G" long, Pi" diam., O.G lb.! 

PERFECTION IN PERFORMANCE — moving COil 
design with truly uniform cardioid pick-up 
pattern. Response: 50 to 15,000 cps. Up to 
75% greater distances from sound source. 
Imjiressive feedback suppression. 
MAXIMUM VERSATILITY — unobtrusive size, dual 
impedance, light weight, instant change-over 
from stand to hand, and wide-range response 
make it ideal for faithful reproduction of 
voice or music, indoors or out, for P. A., tape 
recording . . . anywhere a fine quality micro- 
l)lioiie is required. 

RUGGED AND RELIABLE — Famous SHURE 
quality throughout. Takes 6-foot drop-tests 
in its stride — and still performs according to 
its critical specifications. 

Literature available: Complete specifications, 
applications, and data: 
SHURE BROTHERS, INCORPORATED 
222 Hartrey Avenue, Evanston, Illinois 



AUDIO • JULY 1960 



47 



www.americanradiohistorv.com 



vorse sl(lp. I'iokenson retiirnH. while Jliiiniv 
rorn-st coiiiph'teR the front line on tenor snx. 
r,iun\ solos abound ami tlit- tcmims arc riplit 
for dancing, hrit a slow Itlues would provhW' 
a change of pace. One of the more ainhitious 
Canulcn stereo projects, it Is also the nmst 

§UCCC88flll. 

Charles Mingus: Mingus Dynasty 

Cofumbia CS8236 

The second Charles Mingus opus for this 
label is as fully n-n-ardiiip as the first, and it 
\v(.nld he hard to find a brace of jazz Iil*"s 
iiinrc crammed with cnllRlilcnmcnt and idain 
good fun. Television scores for westerns and 
I>rivate-e.ve dramas may remain tlie same after 
the Inimorous [Mike taken at thetti on f/'Ha- 
alinffiny Jiirtl. hnt one can only wonder if the 
mediuia will endure after three Mingus cnui- 
positinns are screened next fall, one, from 
the Cits |day "S^.ng With Orange." features 
an earthy plungor-nuited solo by trombonist 
Jimmy Knepper. Tlie other pair forms part of 
tlie score to "Kraukic and Johnny,'* a tele- 
vision Itallet starring Melissa Ilayden. Crac- 
ing a septet of stalwart Mingus folhiwers are 



cellist .Maurice Brown and Seymour Uaralt on 
the opening theme. Put Mv hi tliat Huntnun, 
and on a lively sequel to Hrllvr dct it in Your 
Soul, which served as a reliearsal ph-ce for the 
dancers. It also is filled with tlie joyous 
lilt of gosjM'l three-cpiarter time and impelled, 
froia the depths of the stereo stage, by the 
iuipmniptti cries of drumiaer Paiitiy Kieh- 
niond. Cnless the little (iods of television 
seliedule Hies*' programs at an impossible hour, 
just prinr to "Sunrise Setuester." for instance, 
some ramparts will full. 

Two Kllington works, tlie otily ones in the 
set not penned by MItigus. arc also played by 
the septet^ with the leader [touring his 
prowess on bass into a auh* on Muotl htiiltjit. 
while Hooker Ervin's tenor sax is featured on 
ThinfiH Ain't What Tht'y I seil to lie. Jerome 
Kichardson, Itenny Colson and a vihni plioti ist 
swell the ranks on liinnv, where Mingus man- 
ages to be botli atonal and melodic, and nti 
Fur WclU, Mill VulUy, which swings nioie 
than the liner notes would indlcati>. 

One of the prnhlenis plaguing Mingus is tlie 
diseovery of a trumpet player capable of living 
up to his expectations. If Kick Williams, his 
current priptege, develops as rapidly as Knep- 
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NOW... for the first time... a 

modestly priced professional 

stereo recorder that has exciting features found only in the finest 
instruments. You won't believe it until you see it! 
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HYSTERESIS DRIVE • MECHANICAL FLUTTER FILTER • DYNAMICALLY BAL- 
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per and Richmond, prospects for an early soln- 

ticm are ^' I. Knepper's muted solos on this 

occashm are revelati^.ns, and lie is leartiing to 
shout in the old .1. T. HigglDbotham manner. 
Wlien he accomplishes that, none of the pres- 
ent crop of trombonists will be able \i, touch 
him. 

Teddy Wilson: And Then They Wrote . . . 

Columbia CS8238 
Andre Previn Plays Songs By Jerome 
Kern 

Contemporary S7567 

These ]>ianists are eminently fitted for the 
tasks assi^'tied and to conceive of anyone else 
d4»ing them so well se<'ms impossible. Tcdily 
Wilson's otily regret is the omission of .\rt 
Tatuni amon^' tlie dozen pianists whose origi- 
nal Works are inten»reted here. A searcli failed 
to locate anything of Tatuni's in published 
form, but plans for ii second volume will bring 
more artists to tlie fore. Ortainly no single 
piani.«t is better c^piipped to span the years 
separating Morton and Hrubeck or James l\ 
Johnson and Thelonlous Monk. Much idle curi- 
osity might be satisfie^i were Monk to umler- 
take a similar project, but the results would 
hardly be the same. Wihson is playing the best 
piano of hi.v career, having trimmed from his 
style The embellisliments wldcli caught tlie 
imblic fancy while lie was with Itenny (;ond- 
inan. Ills own theme. Sunny Morning, Is listed 
among well-known compositions liy Waller, 
Kllington. Ilines, Hasle, Kenton, and shearing. 
Major llolley. bass, and drummer Itert Dali- 
lander complete the trio, (iood sound in tlie 
stereo version, almost as great as some of 
the titles. 

Andre Trevin resumes his solo piano ex- 
nmiiiatioii oi" sliow composers, an enterprise 
started with an album of Vernon Ituke songs, 
'riirning to .Icrome Kern, he goes all the wbv 
back to 1!H7 for do Little Boat, and to iuSu 
for niiip.i'fjor-Will. I'revin shares Wils<.ns 
Hair for liallads. and Itoth know how to make 
older songs appear modish, without destroying 
tlie original liav4»r or smothering it in slick- 
ness. Trcvin's TIhi/ HUln't Believe Mr, lieaii- 
tlfnlly preserved in stereo, is to be treasured. 

Frank Pourcel: French Wine-Drinking 
Music 

Capitol ST10229 
Michel Legrand: I Love Paris 

Columbia CS8237 

Kddie Condon s famed remark, indirectly 
addressed to a visiting jaxx critic, about 
Americans not telling the French how to step 
on a grape, is applicalde here. It seems one of 
tills country's former jazz writers, Dave l»ex- 
ter, Jr.. has venturi'd where Condon would 
fear to tread. Xot only lias he advised I-'rank 
I'ourcel about mood music, as producer at tlie 
session. I»ut lie also wrote an ode In praise of 
ChamiiUf/ne. It nestles among eleven otlier 
heady tunes dedicated to assorted wine-grow- 
ing regions. Most of the Varieties are light 
and sparkling, with bubliling strings arrayed 
in terraces for the beiietit of stereo. Nothing 
as lieavy as port for tlils cellar, and I'ourcel 
also has the assistanee of Les Itaxter aiul 
Itobby iJlack in Itottling saiutcs to Vhithlin, 
Bcaujolais. and Itiealing. 

Alichel Legrand stumps on a grape with 
slightly greater force than I'oiirccI, but the 
end result is .*<till riunnntic mood music. Tlie 
ldani«t draws on botli spirited jazz rliythms 
and waltz time to run down tlie list of songs 
about I'aris. Cnmplenientint; him In excellent 
stereo are Cuy I'ederson. bass, and drummer 
(ills Walh'Z. 

The Seafarers: We Sing Of The Sea 

Elektra EKS7179 
The Kingston Trio: Sold Out 

Capitol ST1352 

The six cliantymeii of Tlie Seafarers are 
paeed by the lead voire of Eugene llriee on 
hearty songs usetl to raise sail or hoist anchor 
on wiiidjiimniers of yore. Milt (»kiin acts as 
bosun and directs tlie work, having prepared 
arrangements to outlit a crew making its first 
v»»yage. He supplies traditional verses meant 
to steady a sailor during; hardships at sea 
from Haul On The Itouline, at tlie start, to 
the welcome words of Rolling Home. Ned 
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Wrljilit sinus tin' rniiifort inc liytiiii lltrrnnl 
FiithiT, wliilf Huh DcCiirniicr joins In on iVt ir 
L'nlfotfl W/mterti, anil Itnh Iljirtrr ini llangiii' 
Jofninit. 'I'lii-n' ciin l»e no mistaking tlic rrew's 
jo.v at tin- sifht of airl With The Itluc hvSH 
On. KiiKUHMT l>iiv(' .loiH's lines tin- sliiimiatcs 
up In working order for st<>rfo, and an iltus- 
iDilcil hoiiklot ciintains lo.xts. 

The KinKslon 'I'rht's fnlk-sniiR alhunis serin 
<lr-stineil to outlast the ailventiire series which 
detailed the doiriK of 'I'nia Swift or The Itover 
Itoys. Slinlenls at eollejres and nniversit ies 
thrnnKliont the eonntr.v re^'ird eaeti volume 
as part of a required extnii-iirrieular eonrse. 
The inst itution of lil^her letirninK without 
line or two carltoti euples of the Kroil]) is poor 
indeed. Kvi'U poorer are record eonii>anieH who 
have faih-d to loeate one capahle of inatehiiif; 
The Kinjistons uw lA Mntfulor, Itimhii, nnd 
KoHitfuf-rU'a, 8trnwhrnie%, old ^rads had bet- 
ter Kft tliat ImiiiJo or ukulele out of the closet 
ntid start studying- 

The Statesmen On Stage 

RCA Victor LSP2188 
Elvis Presley: Elvis Is Back! 

RCA Victor LSP2231 

Every so often a juicy plum turns up In the 
hatehes of rouatry niusie t'het Atkias sends 
out from Nashville. Of rec-ent note were the 
Hrst two I.I'*s l»y foIk-HluRer Jimmy Driftwood, 
and i)ie f;os]»el quartet Introdueed here is iin 
equally rich prize. Since they were orRanlztnl 
ten years ago. The Statesmen have developed 
into one of the foremost siuKin^ groups in the 
South and are reported to tiutdraw rock-and- 
roll shows by a wide niartrln. The reasons for 
their popularity are all evident in this per- 
foriuiinee hefore a live audience at the Ityman 
Auditoriuni. The singers are inipassloned atid 
rhytlunlc, while the songs programmed are uti 
segregated nnd include Koherta Martin's Ilr's 
Already Done. Jaded ears are likely to find it 
a new listenitm exjterleiiee. and the stereo re- 
cording is the best .vet from Xushvllle. 

Klvis I'resley, fresh from Army service and 
hack in the studios, falls victim of the cur- 
rent effort to elevate rock-and-roll stars on 
his first release. Kven stereo is uiiiihlc to free 
hiia from sticky accompanists and a rouiantie 
choral croup. The hips sway only when the 
singer is left alone on /Vrir. At his hest. 
Klvis is a natural child with a gospel slioiii 
iind the cry of the hlues. Uock-and-roII failed 
to ruin him. hut Hollywood and a few more 
mistakes like this ntlght. If it keeps up, he 
had better join The Stntesnieii. 



MONOPHONIC 




Furry Lewis 

Folkways FS3823 

\Vhih> recordlnj; the Memphis .Iuk Itand for 
Folkways. Samuel Charters also located one | 
of the fabled old time singers of c(Uintry hlues. 
Walter "Furry" Lewis, working tor the city 
as a laborer. Later he returned Xu record this 
Session and wrote a cliajder on the singer for 
his book "The Country Hlues." Like many ' 
other early blues artists. Lewis dropped out 
of sight during the depression and was last \ 
recorded in Vd'lU. At the a^e of tifty-eljiht. he 
retains a youthful vi^or and will quickly as- 
serf, "I'm better now than 1 ever was." Wish- 
ful thinking or not. he does possess a classic 
purity of style that Is virtually unchanged 
since the hite Italpli I'eer recorded it uuire 
than thirty years ago. 

Lewis Is lieard describing the "Mississippi 
bottleneck*' guitar method and also talks about 
his rural mediclne-show days, lie traveled with 
the shows for years and i)icked up a nund)er 
of styles of playing on the way. Tiie need to 
kee)) ainllences enlertatned is quite possibly 
the reason bi-hind the extra verses on .hihn 
llinrit, and CtiMVif Jonrit. At least, no song 
sounds overworked when Lewis sings it. and 
television meditine men might take the hint. 
It could cause them to believe In a Lewis 
blues title. / WiU Turn Vintr Money Green. 
One of his hottlenerk tricks is to extend a 
iiole into the usual blues guitar cry and tlieii 
prolong it with a reverse Hawaiian twlot, 
nuiintaining the same intonation all the while. 
Charters fails to state whether this is wholly 
original, or was derived from a Hawaiian 
selling cocoa nut oil. Anyway, no Hawaiian 
played this kind of bines before. 

{Continued on page GO) 



OMPARE 



and see why microphones 
meet exacting professional standards 

Radio and television networks, recording studios, and inde- 
pendent stations from coast to coast have increased perform- 
ance and lowered operating costs with the Electro- Voice 
Model 666 Dynamic Microphone. Superior front to back 
ratio due to exclusive V ariable "D" cardioid design coupled 
with inatchless manufacturing precision. The 666 insures 
increased discrimination against unwanted sound, greater 
working distance from the microphone to the artist and its 
light II -ounce weight makes boom work easy. 1 he only 
moving element . . the famous E-V exclusive Acoustalloy 
diaphragm . . . improves response, reduces maintenance 
and overhead . . is always reliable even under the most 
strenuous program operations. The Model 665 is similar in 
function to the Model 666 but designed for less critical 
applications. List SI 50.00. 
For Complete Informalion Write Dept. 70A. 

• ® 

ELECTRO-VOICE. INC., BUCHANAN. MICHIGAN 



the dependability only 
microphones give you 

Not long ago a 655C microphone fell from 
an eight story building and for two weeks 
lay snow-covcred in a light-well. On recovery 
it was still operative, and required only 
factory cleaning. Such abuse, abnormal as 
it is, reflects F--V dependability, instills con- 
fidence in performers, and helps reduce 
station operating costs. The 655C has the 
capacity for natural, life-like reproduction 
with its exceptionally wide range (40 to 
20.(_KM) cps flat). It is lightweight with slim, 
trim styling, making it ideal for TV staging, 
radio remotes, or critical recording sessions. 
The 655C features an indestructible E-V 
Acoustalloy diaphragm, in a microphone 
design. 

The Model 654, noted for its ruggedness 
and precision, is similar in design and in- 
tended for applications only slightly less 
exacting than those requiring the Model 
655C. Costs only SI 00.00 list. 

For Complete Information Write Dept. 70A. 
ELECTRO-VOICE, INC., Buchanan, Mioh. 

EMAND 
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NEW PRODUCTS 



« Cozmoissear Turntable. Altlmugh inod- 
t'Stly prifecl, this mjii-hiiie offers i)r(>ft'S- 
si(i?i;il stantliUMls of i>e|-fMl'ni;irirf in Jill ?■<■- 
spei'ts. It is a two-spefil talile, openitiriK 
jit [iS \/S 45 i ptn, driven l»y a cotistiini- 
speed liysteresis sy n<-)ir<)nous r?iot nr. Tlu' 
speed chancre is jirroniplislied liy itiemis ctf 
a doultlt' stepped eone, Ki'"Und intejfrally oil 
tlie motor sliaf t to assure eniH-entrii ity. 
The motel- sliaft is suspended in Krapliite 
iiyloti l>earinffs and all revnIvitiK sliafts are 
IM'eoisiiin-pr-ound and lapped to a iiiirr-cn" 
linish. Minimum guaranteed pei'formanoe: 
runil'Ie factor- is down db when referred 



r 



to 7 t-m/sf<- at 1000 t-ps ; wow is 0. 1 5 per 
t-ont, and tluttei- is 0.1 per cent. The tur'n- 
tahle pi'oper is a l ull I L* im-hes in diam- 
fler and is lathe-turned of noti-ferrous 
material. Iti this illustration, the new tiirn- 
tahle is shown in t-(Mijunftioti with the 
('orinoisseur diamoml stet-eo eartridKe and 
:iutomalic-t-ontrol tfoie arni. K«»r t-ompleie 
specifications write to E?-cc>na *'orpora- 
tion, 16 W. 4«th St., New York 30, N.Y. 

a-1 

« Metallic Cue Tabs. 1 lighly-condui-t ivc, 
pressui-e-sensitive, alutninum-foil tabs are 
now availahle fen- applii-ation to maKtietie 
)-ecorditiK tape for iiutomatic stop-start- 
I'epeat ctperation. ('ailed Hrady i^uik-Cue 
<'otitaet Tabs, they are for use cm all tape 




i-ecor'der-playet-s e<|uipped with ati auto- 
matic switchitiK featut-e. Fast and easy to 
use, they are supplied in units of 42 in- 
dividual tabs on a handy dispenser card. 
I'ermaiU'ut adhesive sticks tiKht on con- 
tact, arid will not shift, loosen, 'ir jam in 
the e«|uipmeiit. For moi-e information and 
testinjr samples, wi-ite \\'. 11. Brady Com- 
pany, Jiept. IT:!, T27 W. (Tletidale Ave., .Mil- 
waukee If, Wis. Q-2 



« PACO Senil-Xit Speaker System. This 
two-way wide-rariKe si>eaker sy.stem is 
furnished with the cabinet completely fac- 
tory built and linished. It iricori)orates a 
special desiKu lO-rri. Jensen lonp-excursion 
woofer and a bor-n-lojided conipi-ession- 
tyi>e tweeter- to afford a frequency ranpo 
of 45 to 14,(10(1 c])S. An adjustable ccmtrol 




at the ?-ear- of the cabinet permits the user 
to balance the system output to match 
rttoni acousti(-s. 1 >esinned as a hiKh-cfti- 
ciency system, the ilodel N-2 permits 
etTective opfratiori with low-jtower hi-ti 
amplirters. The i-abinet features a t-ich, 
universal decor grille and blends har- 
moniously with tr-aditional or modern fut-- 
niture. It is linished on all four- sides, per- 
mitting its use in either vertical or lic»ri- 
zontal (bookshelf) position. Kurt her 
information may be obta ined by w rit irit? 
to I'ACO Electronics Company, hu-., 7(i-:il 
S4th St., Clendale 27, X.Y. 0-3 

* Roberta Stereo Tape Recorder. Versatil- 
ity is keynoted in this new all-in-one 
4-track stereo tape system, the llnbe?-ts 
ilodel iiliO. I n one complete unit with 
inonitor'iriK stereo speakers, the DUO offers 
4-trat-k record/playback, four monophonic 
tracks record/playback, and 2-track play- 
back. An exclusive new head assembly i»ro- 
viding pre«-ise vertical movement of both 
er'ase and ret-ord/play lieads is one of sev- 
er-al innovations in the machine. Other 
unusual featur-es of the JiHO ar-e the output 
facilities, i^lcludinK dual outputs from the 
heads, dual preamp ouli>uts, dual power 
amplifier outputs, and imprt»ved VI' meters 
for both channels. The recessed car-ryinK 




handle on the case makes this i-ecorder 
ideally suited to wall enclosure installa- 
tion, as well as for portable use. The 990 
weiKlis 42*^ lbs., and dimensions are !t"d x 
U"wx-""Ii. Uoberts Ele. tronics, Iih-., S29 
X. lliKhland Ave., llollvwood ;SS, Calif. 

0-4 



« XuifiTht Dynamic Microphcne. A profes- 
sional-ttnality uriil at motlest pi-icc, the 
K N-4r)50 is well -suited for- all recording 
and public-address applicat ions reiiuirint? 
wide frei|Ucncy ranpe and dir-ecti«mal 
pi<-kup pattern, l-^mployinn a heart-shaped 
(cardioid) itattern to c)btain an extt-emely 
hiph front-io-ba<-k ratio, it reduces the 
effects of amlicnce noise and other sound.s 
orijririatinp at tin- back or sides. The pos- 
sibility of a(-oustic feedback is also mini- 
mized. Krei|Ueucy resp<mse of the KN-4."ir»0 

is (hi to i:[.(KMi . ps: output level is - r>7 db. 
lmpedaiu-4' can be adjusted at the niict-o- 




phone for- eit her ] 50 olmis or hiKh ini- 
pedance. The pressm-e-cast metal housing 
of the unit features two tuned chambers, 
and is finished in satin i-hr-ome. Allied 
Kadio Corpot af ion, 100 X. West er n Ave., 
Chicag(» 80, 111. 0-5 

0 Wide-Rang-e Portable Oscillator. The 

Model 4(il-lt oscillator is a small, ver.'*iitile 
source of hijili-purity iiudio and ultr-a- 
sonic sine waves. Uisforfion is less than 
(1.1 per cent at full output of 10 volts into 
*iOii ohms. Kretiuency range of li.O cps to 
12(1 kc is covered in four- dei-ade hands 
with genet-ous overlap at each end of the 
dial, Accura«-y is +2.0 per i-ent. < >utput 




amplitude is confrnlled by a five-posif ion 
decade atfeniiafor plus a »-ontimious con- 
tiol, so that any voltage above K'O micro- 
volts can be seltM-tcd ai*cu?-ately without 
the use of external pads, volt boxes, or 
the like, uufput amplitude is indepemletit 
of ft-e<|uetn-y within + U.5 db. The unit's 
small size c»f S"li X 6*/6"w X IO':-"d makes 
it ideal for poi-tab|e or Held use, as well as 
adding <onvenien»-e to the labiu'atory. 
\Va\-efot-ms, 1 m-., a:! 3 Sixth Ave., New 
York 14, N.V. 0-6 
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« TranslEtorized Midget Recorder. Measur- 
ing only 2H"h X 7!/6"I X 5V4"d, and weigh- 
ing less than five pounds, the Realistic 
Alodet TR-730 plays and records at either 
3% or 1 % ips. It opeiates on low-cost self- 
contained batteries, uses standard 3-in. 
reels, and plays up to 60 minutes. A built- 
in D Ai*sonval-type VU meter shows both 
lecordlng level and the condition of the 




batteries. Three packs are provided for 
mici-ophone, external speaker, and for 
headphones. A built-in p.m. speaker is used 
for monitoring. The motor is driven by 
eight regular penlight cells, while the am- 
plifier is powered by a standar d 9-volt bat- 
tery available at all radio and camera sul>- 
ply stores. Surprisingly low-priced, the 
TR-730 is supplied with microphone, zip- 
pered cai-rying bag with accessory pocket, 
tajie, and take-up reel. For full specifica- 
tions write to Radio Shack Corp., 730 
Commonwealth Ave., Boston 17, Mass. 

G-7 

« Rek-O-Kut Portable Sound System. 
Called the Ryth master, this system has 
particular application In teaching skills 
whicli demand synchronized movement 
Buch as dancing, typing, skating and the 
like. The unit embodies Rek-O-Kut's 
patented "Viiii-cone" diive assembly, 
which peimits playing speed to be varied 
continuously from 25 to 100 i-pm without 
stopping the turntable. The complete unit 




consists of the vai iable-speed turntable, 
a 20- watt amplifier, and a i)ortable dual 
speakei- set. The amplifier has separate 
bass and treble conti'ols, a separate micro- 
phone volume control, and another indi- 
vidual contiol for tuner and phonogiaph. 
Frequency responsj; is 20 to 20,000 cps. A 
miciophoirie can be used while records are 
being played to superimpose instructions 
ovei- the music Two 10-in. p.m. speakers 
ale custom built for high power and ex- 
cellent fidelity. Sturdy plywood case is 
coveied with scu IT- proof arid washable 
Pyroxlin. For full technical specifications 
wiite Rek-O-Kut Company, Inc., 38-19 
108th St., Corona 68, N.V. G-8 

o Backg'rouna Music Player. Engineered 
primarily foi- use in background music 
systems, the Model C-540 is a long-play 
tape machine capable of playing up to 16 
liours of unduplicated music, with indefi- 
nite recycling. It is available for either 
stereophonic or monophonic operation. 
Ruggedly constructed and designed for 
continuous unattended operation, the ma- 
chine uses 14-in. reels which may be re- 
wound in three minutes in either direc- 
tion. Performance specifications at 3?4 
ips: freciuency response, virtually fiat from 
40 to 8000 cps; signal-to-noise ratio in 
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II. H. SCOTT prDudly intro- 
duces the most powerful, 
most versatile corr.plete stereo 
amplifier ever made. A recent 
demonstration at KLH Re- 
search and Development 
Corp., Cambridfje, ^lass., 
proved the 272's amazing ca- 
pabilities. This powerful new 
unit siniultaneous.y drove 20 
KLH Model Six speakers to 
full room volume (with vir- 
tually unmeasurable distor- 
tion). 

UNLIMITED VERSATILITY 

The versatility of the 272 is 
unmatched. It has 25 separate 
controls. Its advnnceil fea- 
tures include such H. II. Scott 
exclusives as: electronic Dy- 
naural Rumble Suppressor* 
which automatically removes 
annoying turntable and rec- 
ord-changer rumble without 
audible loss of music; unique 
Pick-Up Selector Switch; 
separate Bass and Treble con- 
trols on each channel; Center 



Channel Output with front 
panel control; massive output 
transformers using EL34 out- 
put tubes. Total weight 47 
pounds. Power Rating; 3G 
watts per channel (IlIFM 
rating); 0.8% Total Har- 
monic Distortion. $269.95. 
Slightly hi.nher West of Rockies. 
Accessory Case Extra. 



fjj H.H.SCOTT 

H. H. Scott Inc., Dept. A-7. 
1 1 1 Powdermill Road, Maynard, Mass. 

□ Rush me your new 1960 Hi Fi Guide 
and Catalog. 

□ Also include complete technical in- 
formation on your powerful new 272 
complete stereo amplifier. 

NAME 



ADDRESS- 
CITY 



Export: Telesco International, 36 W 40tti 
St., N.Y.C. 

• Covered by otic or mOrc of the fol- 
lowintj patents: 2,606.071. 9,606,972, 
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Dynamic Air Coupling .. 




...the remarkable principle 
that has made the 

Minstrel the most 

talked about speaker in its field . 




. has now been improved and refined for 



LA SCALA 

latest in I. II. Manufacturing Company's superb 
line of Ili-Fi Speakers 



Dynamic Air coupling, achieved 
through the use of the patent- 
ed "AIR TRANSFORMER," is a 
brilliant new development in 
the science o( sound. The AIR 
TRANSFORMER notonly matches 
the Impedance of the speaker 
* to the amplifier, but also 

matches the impedance of the enclosure to the roon-.. 

The result is clear, smooth, undistorted response from 50 to 15,000 cps-""Sound {which) from such 
a small speaker is hard to believe. "-Audio Magazine. "Music timbres reproduced with a high degree 
of accuracy . . . excellent reproduction of the human voice-string tone and percussion very well handled 
. . very few systems handle brasses and woodwinds with equal authority.". -High Fidelity. "Double 
basses, drums, and even organ pedal audible with considerable authority throughout their musical 
range."— Audiocraft. 

Size: 9" X 9" X 16" wide; Power: 10 wntts continuous RMS; Response: 50 to 15,000 cps; Efficiency: 7% 
measured, with 3 octaves of white noise; Impedance: 4 ohms. 

MINSTREL: hardwood finishes— walnut, mahogany, blond: $29.95. 
LA SCALA: genuine hardwoods-walnut, mahogany, blond: $34.95. 

'C^^ HUl^ o/ ^U/t^^ Subsidiary of Industrial Electronic Hardware Corp. 
X 121 Greene St., New York 12, N. Y. 

Export: Roburn Agencies, 431 Greenwich St., N. Y. 13 • Canada: Active Radio & TV, 58 Spadina Ave., Toronto 

Circle 

The First Book of its Kind-No Other Like It! 

SOUND in the THEATRE 



by Harold Burris-Meyer and Vincent Mallory 



|oIhing like SOUND in the THEATRE 
has ever been published. It is the first 
book (o set forth in authoritative detail what 
you can do with sound by electronic control, 
and how to do it whenever the source (singer, 
musician, speaker, etc.) and the audience are 
present together. The book develops the re- 
quirements for electronic sound control from 
the necessities of the performance, the char- 
acteristics of the audience (hearing and psy- 
choacoustics), and the way sound is modified 
by environment, hall, and scenery. Sound 
sources are considered for their susceptibility 
^ of control and need for it, and the many tech- 
^ niques for applying electronic sound control 
are described and illustrated in thirty-two spe. 
^ific problems. From these problems are de- 

\ 

RADIO^V 

MAGAZINES, INC>^ 
Dept. 2 > 
Po«f Office Box 629 
Mineola, New York 

I am enclosing my remittance for $10 00 
Send my copy of 

SOUND in the THEATRE posipald. 

<No C.O.D.. alt books sent postpaid in U.S. A 
And possessions, Canada, and Mexico. 
Add 50c for Foreign orders.) 



rived systems and equipment specifications. 
Complete procedures are given for: Planning, 
assembling, and testing sound control insialla- 
tions— Ariiculaitng sound control with other 
elements of production— Rehearsals and per- 
formances — Operation and maintenance of 
sound control equipment. 

THE AUTHORS 

During the past thirty years, the authors have developed 
the techniques of sound control in opera, open-air amphi- 
theatres, theatres on Broadway, theatres on-the-road and 
off-Broadway, in concert halls and night clubs, in Holly- 
wood and in the laboratory. Some of their techniques are 
used in broadcast and recording as well as in perform- 
ances where an audience is present. From their laboratory 
have come notably successful applications of sound con- 
trol to psychological warfare and psychological screening. 





excess of 50 db; wow and (lutter, 0.3 per 
cent rms. Other features of the C-540 in- 
clude three motors, two Induct inn-type for 
reelinfr, and one hystei esis indu( tinn motor 
for drive : mechanical fail-.sjife brakin^r. 
and a safety cut-off sensor to stop the 
machine if the tape sliould accidentally 
break or run out. Manufactured by Amer- 
ican Concertone Division, Vmeiican Klec- 
tronics. Inc., 9449 \V. Washington Blvd., 
Culver Ciiy, Calif. G-9 



« AR Accessory Tweeter. The \ll-3st con- 
sists or an AR 1%-in. dome-type supei* 
tweeter (the one used in the \R-3 speaker 
system), combi ned with crossover net- 
work, level control, and cabinet. It is de- 
signed primarily for u.se with the AR-2 
speaker system — converting the \R-2 to 
the equivalent of an AII-2a--but can also 




be used to extend the high-f ie(|uency i-aiige 
of an A Fl-1 . When connected directly 
across an AK-1 or \R-2, the \K-3st takes 
ovei' at 75nO cps. On-axis I'esponse extends 
to 20,00Q cps+ 1.5 db. Dimensions are 
5 '/6 X 6 >^ X 1 1- !^ in. Tlie unit may be used 
eithei- horizontally on top of the other 
speaker, or vei'tically alongside it. \coiis- 
tic Research, Inc., 24 Thoi ndlke St., Cam- 
bi'idge 41, Mass. Q-10 



NEW LITERATURE 

a H. H. Scott, Inc., Ill Powdermill Road, 
Maynard, Mass., announces publication of 
two technical bulletins; one on the new 
Scott 272 72-watt complete stereo ampli- 
fier, the other on the Model 314 \M-FM 
timer. Complete specifications and techni- 
cal information aie included. In view of 
the excellence of these units, it is sug- 
gested that prospective buyei-s send for 
both Of these sheets befoie making a final 
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Hclertion of the equipment they purchase. 
IttMiuests for copies should be directed to 
l»ept. 1>. <*-ll 

« The Astatic Corp., ('(Hineaut, Oliio, has 
available a new 12-paBe catalog covering 
Its entire line of microphones. Included in 
tlu- pui>li«-ali(m is information covering 
ai»pIication.s and prices, along witli charts 
HhowinK typical fre(|uency response char- 
actcri.stics. The catalojf also lists micro- 
phone accessories such as stands, switch 
and socket connectoi-s, adaptors, and trans- 
fcM-Tuers. I'ajfc size of the book is 8%"x 
11" and it is luinclied for insertion in all 
tvpes of binders. Iteiiuests for copies 
should specify Catalog MIO. 0-12 

« Iiectronics of City Iilne Center Inc., 7644 
City I.iiie Ave., I'hiladelpliia 31, I'a., will 
mail on request a tiandsome four-page 
folder giving full technical information 
on the Uritish-made S.M K tone arm. A 
prei'ision-huilt device throughout, the SME 
is availaide in two models, differing only 
in length. <*-13 

« Yardney Electric Corp., 40-50 Leonard 
St., New York <'lty, X.Y., manufai turer of 
Silvercel (silver-zinc) and Silcad (silver- 
cadmium) batteries, has available techni- 
cal sheets oil two new silvei'-zinc batteries 
— the l'-l.-»17 and the I'/N 5522, The P-ISIV 
Was designed for such applications as un- 
dei-water pi opulsion ami aircraft electron- 
ics, while the I'/S .^522 was developed as 
a power sui)ply for guidance systems, tele- 
melcring, radio beacons, and strobe lights 
in nose cones. Iiata sheets for the two bat- 
leiies are designated I'li>2 and I'1U4, re- 
spectively. 0-14 

« Telectrcsonic Corporation, 35-18 37th 
St., Long Islatid City 1, X.V., is olTering 
its new IHMt Series Tai>e Deck and I'leam- 
plifi'M- catahjg. This attractive 20-page 
booklet outlines the advantages of tape, 
jjoints out the features of tape decks 
which make for consistent, high-i|uality 
operation with a minimum of complication 
for the user, and describes the live models 
in the ItOO Series with respect to head 
ai'j-angement and facilities. In addition, it 
describes their coTiiidete line of pi-eampli- 
fieis fi>r recording and playback, giving all 
of their essential characteristics, and de- 
scribes bases and cases used for mounting 
these units. A comiilete pi'ice list is also 
enclosed. 0-15 



SOUND SYSTEM 

( f null 27) 

(III the liiittdiii 111' the I'licldsiin' cldsc to 
the I'ldiit. Kriiiii tlic iiiiiiii pdwi'r switch 
the lines f?" '< I'Ciitriil distriliution 
litiiK'l df nutlets. As iiii iKlilitidiiiil pic- 
rniitidn, nil cdiiipdiii'iits arc iiidividuiilly 
fused. .\ grdiiiid lead goes to a lius 
ei|ui|i|ii'd with t(i))s Sd that each eoiiipo- 
neiit can he |)id|)eHy f;rdUiidcd. Tdwards 
the ri<;lit hand side of the front |)aiiel 
(laeiiiK it) is n panel of indicator lif;hts 
which show when any component is ener- 
gized. 

The elements of the system are : 

Speaker- riiivelsitv Jlodel 

:il-2 

Tuner — 1 larinon Kardoii 
"(inide" (AM- 
F.M) 

Tiirntahle — liof;cii-Lenko 
.\mplilier-l'reaiiip — Kieo '2(1 Watt 
Tape liceorder — Concertdne 




take 
the controls 
see why everything 

^ t^pe recor de r shou id do . . , 



the new 

UHER 

Stereo Record lU 

does best! 

From the moment you hear its incomparable high fidelity performance — from the 
instant you realize the wide range of capabilities the versatile controls put at your 
command — you know that the Uher Stereo Record III is an exciting new experience 
in stereo tape recording. 

Here's what the Stereo Record III does . . . and why it does it best! 
High Fidelity Performance, Unsurpassed — Broad 40 to 20,000 cps frequency re- 
sponse; negligible wow and flutter 0.1 % ; high -55 db signal-to-noise ratio and con- 
stant speed hysteresis-synchronous motor assure the highest possible performance 
standards. 

Versatility, l/n/imirerf— Sound-on-sound! Play back on one track, record on the other 
— simultaneously. It plays either 2 or 4-track pre-recorded tape, 4-tracks of Vi mil 
tape, on a 7-inch reel, played at 1% ips provide more than 17 hours of play. The 
optional akustomat automatically operates the tape transport only when voice or 
program material reaches the microphone. The Stereo Record III is adaptable for 
synchronizing automatic slide projectors. 

Flexibility, Unequalled — Fool-proof and jam-proof controls provide individual 
adjustments of each channel: volume, tone, fade-in and fade-out, channel and 
speaker selection. Fingertip control of pause, stop, rewind, fast rewind, forward, fast 
forward, speed selections of IV2 , 3% , or V/a ips, and a recording safety lock. Has an 
accurate digital cueing meter. 

Monitoring facilities, plus dual recording level indicators, simplify making stereo or 
mono recordings. High and low impedance inputs accommodate any type of program 
source. Outputs for external speakers and for direct connection to external high 
fidelity amplifiers are provided. Truly portable — weighs only 33 pounds. Complete 
with 2 Dynamic High Impedance Microphones, Amplifiers, Speakers and Carrying 
Case. $399.50 

FAMOUS UHER UNIVERSAL — High fidelity perform- 
ance — a most remarkable dictating/playback instru- 
ment — 3 speeds from 15/16 ips — voice activated — 
automatic continuous playback. With Remote Control 

Microphone, Carrying Case, Reel, Dust Cover. 

$299.95 plus f.e.t. — -"^^ 

Your dealer invites you to take the controls of the exciting Uher Stereo Record III. 
For further details write: Dept. A-7, WARREN J. WEISS ASSOCIATES 



Sole U. S, Agents, 346 West 44th Street, New York 36, New York 
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tor iht Hmst h high Meiitj kits 

ACROSOUND 

These fwpular Acrosouod kits are 
s'mph ini last la assemble . . , 
hnng the newest sound advanca- 
ments intc your home in » matter of 
hours! Best of all, Acrosound's easy- 
to-build, reasonably priixd Kits save 
yo'j dollars! 






HAROLD LAWRENCE- 



Preview of the "Concert Of The Week' 



ACRO'S PREAMPLIFIER 

A new all feedback preamplifier with low 
noise, 2 MV referred to phono input, hijh 
gain, 60 DB phono and tape, and low distor* 
tlon, 0.15% IM for 1.5V out. Extra features 
Include Individual bass and treble controls, 
rumble and scratch filters, phase switch, third 
channel output, light matrix, and exclusive 
Mic. Dub switch. Supplied with two low noise 
7199 pentode/triode, two 7247 dual triode 

"""" ■»69.50 



r. 



[ 



ACRO'S ULTRA LINEAR II AMPLIFIER 

This famous 60 watt basic amplifier has long 
been a favorite of discriminating audiophiles. 
Aero perfected Ultra-Linear circuitry has been 
combined with a unique feedback system to 
provide an amplifier with unusually low dis- 
tortion, superior feedback stability, and finest 
transient performance. Construction time is 
only two hours. Supplied with two EL-34 out- 
put tubes, one 12AX7, one 12AU7, and GZ34 

$79.50 




ACRO'S STEREO 20-20 AMPLIFIER 

A two channel stereo amplifier which provides 
a full 18 watts in each channel, or a total of 
36 watts of low distortion stereo in your lis- 
tening room. Distortion is only 1,5% IM at 
18 watts per channel, 0.5% at 16 watts. Ex- 
cellent square-wave and transient perform- 
ance. Supplied with four EL-84/6BQ5 output 
tubes, two 12AX7 driver tubes, rinest per- 
formance and lowest price for a dual amplifier. 

*69.50 

wrife for information to: 

ACRO PRODUCTS CO. 

410 Shurt lane, Phila. 28, Pa., Dept. auO-7 
Aero . . . fhe first name in audiol 



HR.WK NKW I'KCKiR.V.M, ( Ofivcil liy 

.N;itioii;il Tok'filiii Associates as a 
musical conipaiiioii to ' The I'lnv Of 
Tlie Week," is scheduled to make its ileliut 
this ciiniiiig fall. Tlic producers of this 
latest entry in the field of concert music 
on teli'vision hold with the reV(dutionary 
ludief that a geanine recital — notliinjr 

"'"re thing less — will attr.-ict and liohl 

:i sizealde ;indience. 

Kverythiilg aliout "The Concert Of The 
Week," as the progr.am is calleil, runs 
connter to e.vistinjj theories and practices 
resrardinf; the presentation of ninsic on free 
t(devisioii. Words today have liccojue to 
the cl:i.ssical music telecast what horses :ire 
to the Western. Oidy when a musical pro- 
(.'i-ani is narrated liy a "per.soinility" iloes 
it fit into the category of entertainincnt. 
Amonj; the concert music "e.vplainers" 
l,e(mard Hernsteiu is easily the kinj;. l{c- 

nn)ve his siioken junentary. and the Xew 

Vork Philharmonic telecasts windd proh- 
.•ildy go the way of the now defunct Chicasro 
.Symphony pro(;rnins. which, despite sn|ierli 
technical |n-oducti(m ami the .-ittraction of 
snch uann's as Fritz Ueiner ami Urnno 
Walter, failed to g:iin a (inn place on the 
television scene. 

Kven a "pop.s" concert, with its naturally 
lud.-ider appeal, cordd not earn cnondli rat- 
ings to survive. -The l-'irest(me Ihuir" is a 
CM.se in iKMiit. In 1II.54 the program was 

iliojilicd l,y XUC t liecau.se it lacki'd 

spcm.sorship — the client, in fact. |iaid for 
time, tah'ilt. a]ld productiiui — hut hecan.^e 
the time (.Monday eveidng) hail Ipcconie 
too preci(uis to the growing network. AI!C 
|ir(nu|>tly .signed the Firestotu' 



program. 



J6 ir. ,'«/, ,S7.. .V, 



Vo//-, .V. 1". 



hut it too aliaudoned the show four years 
later when accelerated billing transformed 
Xlonilay frcml :i "throwaway" to a lioom 
tTight. To hriug U|) to date an (dd inaxiui, 
"Time is (more) money." 

-Music-minus talk h.as" aot heen lianished 
from television; let us say rather that it is 
seldom allowed to go out alone :it uiglit. 
I'lire music ajipears occasionally on variety 
shows when' an operatic aria or ;i uiove- 
ment of a violin cimcerto is .s:i nihvicheil in 
lietween comics and acroh.'its. The Spring 
I'lKliinl, aji Inuir-hmg conci'rt of light svm- 
pliouic music, only serves to Uiiiler.scori' the 
meager representatiiui of ccnicert iiiasic on 
t(devisi(m. 

-Against this hackgronnd of harsh TV 
realities, .V. T. A.'s projecteil series of reci- 
tals ami ch;iuiiier innsic ccnu'ci-ts might ap- 
jiear foolhanly hecause of its limited .scope 
of sight .-ind sound, hi terms of visual in- 
terest alotie, the .symphony orchestra pr<di- 
aldy constitutes music s most potent sni.ject 
fur the television canu'rns. The electronic 
e.ve caa e.yplore r:inks of strings, catch tli" 
glint of the lu-ass. zoom in on a row of 
French Inu-ns. or ohserve the tim|>aaist as 
he executes a)i intricate p:iss:ige. The audio 
portion of the telecast, too. offers a rich 
v:iriety of timhres as well .-is .-i wiile dy- 
namic range; hat. in imist instances, the 

sigiml is nidial: ed, |ioorly numitoreil. and 

hickitig true innsicai perspective. 

■The Concert Of The Week." im the other 
hainl. seldom will offer more than four mu- 
sicians, and generally mdy two. (Ui each 
two-h(uir progr.-im. Apart from the inter- 
niissioti interview. c(unliH-ted in the pro- 
verhial "greeu rocnn," no spoken words will 
i'nih( llish the progr:un's musical eontent. In 
fact, the proilucers' gniiling |>rinciple is to 




Television in the Recital Hall. 
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recreate in every detail tlic sliai)e ami iiiooil 
oi a music recital such as oue would expect 
tu attenil at a legitiuiate concert hall. 

The first "Concert" was videotaped last 
May in a former Uroadway theatre now 
occupied hy CHS. Joseph Szigeti and Leon 
I'ouiniers played sonatas by Prokofiev and 
ISrahnis, and a sonatina by Schubert; in 
addition, Szigeti performed Hach's Cha- 
cvnne for unacconiiianied violin. The stage 
background was appropriately simide: 
there were no sequituMl curtains, moving 
spotlights, or "floating" platforms. In def- 
erence to the musically sophisticated audi- 
ence that filled the auditorium, the pair of 
ap]>lause signs located in the i)ro8ceniuni 
did not light up at the end of each piece. 

The audience, incidentally, played a vital 
role in the program. Its i)riniary function 
was to sui>ply the element of realism: be- 
fore the concert and during intermission, 
the cameras observed ])eople milling around 
in the lobby, filing into the auditorium to 
get to their seats, and responding in vary- 
ing degrees to each work. Once the music 
began, of course, attention focused exclu- 
sively on the artists, just as we would — or 
should — if v.-e too were sitting in the au- 
dience. More inii>ortant than this visual 
factor, however, is the unseen current of 
excitement that flows back and forth from 
jdayers to listeners when gener.-ited by an 
inspiring i>erfornuiuce. The burst of ap- 
plause that greeted the concluding notes of 
the Charonne was like the breiik of a giant 
wave. Similarly, one can "hear" the still- 
ness that settles over the audience when 
it is totally absorbed in an expressive iiiece 
of music. 



When .lo-seph Szigeti stepped out on the 
stage accompanied by Leon Pouimers (and 
page tuner), he acknowledged the applause, 
and then, sjiotting the single microiihone 
suspended above the apron, peered through 
the strong lights in the direction of the 
control booth to confirm his exact position. 
A brief tuning followed and the artists 
launclied into the first work of the l)ro- 
gram — Prokofiev's Sonata in P. Four cam- 
eras were utilized for the videotaping: two 
in the wings, one in the center, aiid an- 
other in the rear for distant shots. During 
the afternoon, a stand-in violinist of 
Szigeti's general height and build had per- 
formed the recital for the benefit of the 
cameramen, producers, and engineers, while 
the director marked his scores for angles 
and changes of shots. 

There was one particular shot that 
caught Szigeti uniirepared. About a minute 
into the Scherzo movement of the Prokofiev 
sonata, the center camera suddenly lunged 
forward, its boom lowering simultaneously 
for a close-up of the violinist's fingers. The 
speed of the move even surprised some 
people in the audience, and Szigeti, who 
took one startled look at what he later de- 
scribed as the "lion," stopped playing alto- 
gether, lie quickly regained his composure, 
however, and began the movement once 
again. Th;inks to the vers;itility of the 
nu'dium, the program's sole mishap pre- 
sented no difliculties; the interruided take 
\V(mld l.'iter be removed from the m;ister 
videotai)e. 

It was clear sailing for the renuiinder of 
the iirogram. except tluit Szigeti w;is broil- 
ing under the relentle.-is ghirc of the flood- 



lights throughout the recital his head was 
bathed in iierspiration, .streams of sweat 
flowed down his forehead and collected on 
the tip of his nose where it spattered on 
to his Guarneri violin, making the instru- 
ment glisten like the underbelly of a Chi- 
nook siibnon. 

This writer watched the event first in ;i 
monitor room and later in the theatre 
itself. There was a marked difl'erencc be- 
tween the "live" and reproduced sound. In 
the auditorium, the acoustics were dry and 
intimate; on videotape, it seemed as if 
Szigeti and Ponuners were playing in Car- 
negie Hall — without an audience. The sig- 
nal apparently had been reverberated arti- 
ficially; the " resultant pickup might be 
described as an audio counterpart of the 
••long shot." This long shot never varied, 
even when the cameras shifted in rajiid suc- 
cession from a distant view to an intense 
close-up. When our eyes witness such a 
change of shot and our ears fail to hear a 
corresponding change of perspective, we 
are slightly disaiipointed. But if we are 
concerned with nuiint;iiuing correct musi- 
cal balance, we would hardly be in favor 
of nuinipulating levels to reflect every 
eanu'ra angle. .\t best, the producer must 
compromise between reality and musical 
necessitv. Perhaps the answer, in the case 
of "The Concert Of The Week," would be 
to strike a more s:itisfactory balance be- 
tween ••presence" and reverberation. 

No one exi>ects "The Concert Of The 
Week' to rival the cowboys and the pri- 
vate eves. That such a jirogram is possible 
within' the franu'work of commercial tele- 
vision is in itself c;ulse for jubilation. K 



RECORD REVUE 



Insist on lit^M-nl ronm-t Imll cfTcrts. lini the 
Memiry sound still is oO<l. straiiKt', to my 
oiirs }in<l will Im' to o(ln>r oai-s until its values 
iM'i'ome fluiiiliar ami fxpected. We leani how 
lo iiiakf use t»f the sound of various record- 
ing terlini<n»'s siiuidy by iHToniiUK accustomed 
to tlieni. Cleaily. nuiny Mercury customers 
are already familiar witli this sound out 
of .MiDiieiipolls. wliieli is far removed from 
a concert sound even tlionjili it was recorded 
in a conm-t hall with the orchestra in norniiil 
I>ositions on the sta^e. 

The inner workings of a Strauss orchestra 
are always fascinating to hear at dose range 
aiul there is amch to Iw enjoyed in these 
two recordings. Itut the lack of a bin per- 
s|)OCtive. of a romaniically distant over-all 
view, nnikes the musical im|>act less dramatic 
thaa Strauss envisioned. l>orati's impartial 
and accurate performance leaves nnieh that 
should he warm, or scnrehinj; hot. on a eool 
ami lnii»ersonal plane instead. Not nuich 
musical poetry here. 

2. Heavenly Choirs 

Berlioz: Requiem. Leopold Simoneau; 
New England Conservatory Chorus, Bos- 
ton Symphony Orch., Munch. 

RCA Victor IDS 6077 (2) stereo 

This Is one of the newest hatch of Sorla 
specials, a "spectacular** complete with fancy 
hookiet full of pastcd-ili Skira color repio- 
dnctions. handsome hlack-atid- whites, wide- 
spaced text coannentary. l-'ani-y. and ilie suh- 
ject is an easy one to illustrate via old 
masters, too. 

Musically, this Itefjuictn comes a hit neai-er 
to encompassiuK the impussihle size and 
scope of the huce work than any previous 
recordiiiK. The stereo is, all in all. more ef- 
fective, less zany, than the scvi-ral earlier 
valiant stereo attempts. You can't very well 
reproduce tlie 'Tuba Minim" as intended by 
Iterlioz. with four extra brass hands at the 
four corners <if the compass. Not on any 
stereo system so far launched. Itut you cati 
dive a noble impression of innnensity in 
sound, to left and richt, as an excellent .sub- 
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{from fHtf/v 4.')) 

stiiute. which Is done here in Boston's Sym- 
phony Ilall^ — with all the seats taken out. 
the chorus on stage, orchestra distributed 
over tlie Hoor and the brass bands in the 
side balaconies. Territtlc. 

Tlie biggest technical problem of all in this 
nmssively eccentric work is that of dynamic 
ranj:e. made intentionally extreme by Iterlioz 
himself. It is most judiciously solved here, 
for home listeninj:. The soft parts, nnlike 
Westminister's version, ib) not simply dlsap- 
IM'ar. down in the rumble and scratch — they 
can Im' heard. The loud passages, millions of 
times louder in the llesh. are somehow 
bronjiht unohtrnsively within the practical 
dynaadc ranjie of stereo disc. (:o<mI job on 
MiW's part- -this is what 1 call j-'ood re- 
cordinc under trying circumstances. We really 
do progress in practical recordlliK techlilMue. 
as the stereo ei'a noes foi-wai-<l. 

The Iterlioz nnisic is a Mundi s|M'cialty 
and he is a part of French anisic, himself. 
The alhniiy is real, the iK'rrornnince there- 
fore authoritative. 

The .semi-i»ro student fype chorus is an ex 
cellent choice — with youthful [mrity and vlj:or 
hut a very nec<'ssary professional stamina- - 
that can cope with the taxing nnisic and 
make some headway In sheer ternis of volnme 
against enormous instrumental odds. The 
tenors in particular, are horribly taxe<l. solo 
on their own. and come tlirongh heautlfully. 

The one s(doist. tenor Simoneau. is pure- 
l*'rench In his styling (out of Canada!, and 
here is his usual poignant self, teetering on 
the brink of seeming vocal disaster in the 
very high pas.sages and tiiereby adding pre 
dsely the right note of desjM'ration lo lis 
musical prayers! Iterlioz would have weiit 
with joy. 

A mighty good siiectacular. this album. 

Dvorak: Requiem, Op. 89. Stader, Wag- 
ner, Haefliger, Borg; Tschechische Phil- 
harmonice, Ancerl. 

Deutsche Grammophon SLPM 138026/27 
(2) stereo 

This is an insidriiig failure as a recording 



lor home consumption. Tlie piece is simply 
too nnich removed from the reality of the 
home living room and the stereo hmdspeakers 
tt) come through wilhout Immense assist from 
the musical inuiginalion. 

It is Imge nnisic, slow, heavy, very long, on 
a massively large scale but reiaarkably undy- 
namic on "the whole, in spite of numerous 
relatively violent imssages. aUrtiro. 11 would 
be foolish to say it Is a had work- -for it de- 
pends on what you mean by bad. This is 
what l>vorak wanted and, i»resuniably, il 
suited his times, his listeners, his iK'rformers. 
Who are we lo coniphiiii if the great vehicle 
seems turgid and longwinded to us in our 
living rooms? 

rniniaglimtive recording in stereo adds an 
extra burden. The orchestral and choral forces 
are drowned in a huge liveness. at a distance, 
but the soloists are plonked right down close- 
up, clean outside of the over-all picture. 
Why':' Isn't stereo a medium for bringing large 
forces together under, so to sjH'ak. one aeons- 
tic roof V No point at all in this sort of 
treatment, for sudi a large and already- 
sprawling Work. 

If you like Idg Uomantic pieces, if you go 
for king-size Itruckiier. Mahler. Melius, you'll 
lind plenty of genuine Dvorak in this piece. 
Itut it's not for the Twentieth century ma.sses. 
decbledly. Olir time's worth money, double 
hrre. it's iM-tter s|H'nt on music of con- 
ciseness, new or ohi. 

3. Special 

Purcell, The Gordian Knot Untied; Suites 
No. 1 & 2. Pergolesi: Trio Sonata in G 
Boyce: Symphony No. 8. Telemann. Trio 
Sonata in C. Saidenberg Little Symphony, 
Gotham Baroque Ensemble. 

American Society SAS 1003 stereo 
Handel: Double Concerto No. 3 for Two 
Wind Choirs and Orch. Vivaldi: Flute 
Concerto in D ("II Ga:dellino")- Gemi- 
niani: Concerto Grosso in C Minor, Op. 

{Contlnuefl on p(i(fp H-i) 
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AUDIOMAN NO. 10 

Proving once again that a single man has certain advantages in pur- 
suit of his hobby, Curtis H. McDonnell joins the ranks of Audiomen. 
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WIULF. THE APPEARANCE of thc living 
room at the liottoni of this ]>!igo luiiy 
not givp tlie viewer tlie ini])ression 
thnt it is in n IlouscIloIiI nhicli does not 
(have the niinistrntions of a honsowifo, it 
must lie aKreciI that it does nrake ]irovision 
for a goodly amount of hi-fi eiiui]inient that 
might not he so well rceeiveil if there were 
a wonuiu in the house. Dr. McDonnell is, as 
inilicated liy his list of e<|ni]iuient, an avid 
audio holilii.st iu his .spare tinu' — in his 
working hours he is a urologist in the city 
(if Sacramento, Califonria. 

Along the right wall in his living room. 
Dr. .McDonnell has grouped a Kisher Series 
8(1 tuner and a 40() (' nuister stereo control 
which feeds two ilclntosh .'iO-w.-itt iimpli- 
fiers; a Thorens ('D4;tN changer and a 
Rek-O-Kut l,l'.-)(l turntahle, the latter 
eiiuipjied with a Pickering arm, which is 
used with an ESL ('-(iO numo pickup and 
a Pickering :t71 for .stereo; and a Viking 
7r> tape deck with .-in KPlil amplifier pro- 
vides for .stereo .'irul nuino playback ami for 
nuino recording. The sound emanates from 
two .JBL "Hel .\ire" 1)4L'(12(I sjieakers lo- 
cated on the liook.shelves at the two sides 
<if the firejilace. 

The entire sy.stem is Imilt into the "niusic 
center" cahinet, which provides ])lenty of 
space for his collection of some 300 LP's, 
LT) stereo records, 1.500 78's, and 2.5 tapes, 
.ilong with one 4.5. Uather an imjiosing 
group, it would .seem, though we can't helji 
lint wonder why there is only one of the 
45's. 

In the tradition of all Audiomen, Dr. 
-Mcnonnell is constiteUy consulted liv 
friends, neighliors, and relatives for some 
professional guidauce in the jilanning and 
selection of their high fidelity comiionents, 
and he has actually lieljied ]ilau and install 
several comjilete .systems, in addition to 
providing practical advice to many others 
of his friends. 

Dr. McDonnell has lieen a suhscrilier 
to Audio for over eleven year.s — which 
makes him jiractically a charter .sulwcriher 
— and he particularly enjoys articles w'liich 
are not "too teehnieal." Aside from being 




a ninsic lover, he admits to being a hobby- 
ist :ind an enthusiast continuously over the 
jiast twenty years. He values his collection 
of records equijiment at $7500, not count- 
ing 'junked equipment." 

His other activities include gardening 
and cooking — the latter a natural result of 
his being .'in admitted gourmet and wine- 
hiver (which is a good idea if you live in 
S.'icramento) — he also enjoys occasional 
golf, boating, and fi.shing. He attends con- 
certs, opera, and phiys as often as able, 
u.sually about once a month, and he is ac- 
tive in Rotary Club work and other coni- 
niunity activities. 

We are jilejised to welcome l)r. McDonnell 
to the growing niembershi]i of Audiomen, 
and he now becomes a Life Subscril)er with 
<iur conijiliments. j£ 
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LETTERS 

(from page 6) 

entirely eliminated since the sound seems 
to emanate from somewliere between the 
center speaker and each of the two out- 
board si)eakers. [ 
J. Pushkin, 
Hempstead, X. Y. 
(Secm.f to provide an interesting effect on 
stereo, though it is not true stereo. It 
would be an ideal wai/ of covering the long 
wall of a large room, even though one half 
of the room would have "stereo reverse." 
If all the three speakers were alike, and in 
proper phase, the sound would have to ap- j 
pear to be coming from the center speaker ' 
if heard from the middle on monophonic 
material. H'ith differing speakers, the 
spread is excellent. Ed.) 



AUDIO ETC 

(from page 14) 



TAPE GUIDE 



(from page 3i) 

aiiiiy from these innjjriiets. In another 
form of permanent magnet erase head, a 
single magnet runs diagonally from the 
lower to the ui)l)er edge of the traek, 
thus sub jeeting earh jiartiele on the track 
to a magnetie field whieh is ehanging in 
|)oIarity and strength. 

I'ernianent magnet heads generally do 
not erase as well as eleetromagnetic 
heads, and they tend to leave noise on 
the tape. Orientation of the head with 
resjjeet to the tape is critical. The head 
must be automatically moved away fnrni 
the tajx' when the recorder is in the play- 
back mode. Ih'nce th<' jjermanent mag- 
net head is seldom used. R 



niacliine area too, ]>crl]aps, as a ••record 
player" tliat can do better tlian a changer 
for a ]irice well below that of the coni- 
j)Icte tape recorder. 

Tliis last lionic-Miacliiiie gambit, I'll ad- 
mit, is perhaps more dubious and maybe 
I shouldn't mention it. The tai)e player I 
have in mind is basically a hi-fi compo- 
nent, to promote better component hi-fi 
from tape at a new and reasonable cost. 
Tape in rccl-to-reel form is basically a 
component medium itself. 

It seems likely tluit if and when the 
cartridge tape record gets a start it will 
move into the mass market. As already dis- 
cussed here, that is its big potenti:ility. If 
there are to be mass-type home tape l)lay- 
ers, then they will probably be in cart- 
ridge form. Hecl-to-rcel stands its best 
ch.'ince in component hi-fi, and it is there 
that the tape i)laycr is really a vital need 
if tape in this form is to take its place as 
a part of the hi-fi system. | 

.\s far as my own feeling ,'ibout t.'ijie 
playing is concerned, there isn't the slight- 
est doubt that 1 will keep mostly away 
from tape records until I have a taj)e | 
pl.'iyer for them — not a recorder. I keep 
my recorders for other uses. I don't want 
them cluttering things up as i)art of my 
record ])laying system. I really need a sim- 
]ple tape player of soliil (piality. So do you. I 

R 



in dynamic and static balance, in 
control and regularity of speed, in 
cueing accuracy, and in quality of 
reproduction in mono or stereo. 
Each EMT 940 Studio Turntable 
has its own complete laboratory 
checkout sheet showing its near- 
perfect ideals in every mechanical 
and electrical characteristic . . . 
Built-in strobe, 4 speeds, instant 
start-and-stop, kid-glove mechani- 
cal placement of stylus, hairline 
control of stylus force, and many 
other refinements in this econom- 
ical version of the world-standard 
EMT 927/930. Literature on re- 
quest. Electronic Applications, 
Inc., Stamford, Connecticut. 







STEREO AMP. 



FEATURES i 

*Can receive stereophonic broadcasts of both 

AM-AM and AM-FM independently at the 

same time and facilitates reception of any 

kind of broodcasts— AM, SW, FM. 
«By pushing the "presence switch", it can re> 

produce powerful low sound which has 

hitherto not been possible. 
*Easy to see "glomour mogic eye" is equipped 

for tuning indication. 
*By only changing the mode switch, output of 

OS much as 15W.15W for stereo and 30W for 

ordinary broodcast can be obtained. 
*A highest closs versotile "mommoth" amplifier 

that can also be used as a crossover 3500c/s 

channel amplifier. 

SANSUI ELECTRIC CO 

460, lzumi.cho, Suginaml.ku, Tokyo. 



SM-30 (OUTPUT 15W.15W) 
SPECIFICATIONS : 

4>germanium diodes, 23 tubM 6BQ5pip.x2 
Maximum Pow.r Output I 1SW-1SW 
Fraqu.ncy Choroct.rlstlcs t 40c/$ — 70K 

c/s, within -Idb (ot 10W outpul) 
Dlttortlon i 1 % ot 1 4W outpul 
Gain (Input for 1 0W output ) : 

TAPE ...1.23mV MAG 3.17mV 

MIC 1.34mV X-TAL 54mV 

AUX 74mV 

Frequency Rofponfe t 
88~108Mc/» for FM 

535Kc/»~1605Kc/»x 2 for MW 
3.5Mc/»~10Mc/» for SW 

LTD. 

Japan 



Circle 57B 
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No. 120 

THE 4th AUDIO ANTHOLOGY 

S2.95 Postpaid 

This is the biggest Audio Anthology ever! 
Contains a wealth of essential high fidelity 
know-how in 144 pages of complete arti- 
cles by world-famous authors. 




"the best of AUDIO" No. 124 

A new compendium at AUDIO knowledge* 

Here is a collection of ihe best of AUDIO-The AUDIOclinic 
by Joseph Glovanelli. ..noied audio engineer and the original 
high fidelity answer-man-EQVlPMEUT PROFILES edited by 
C. G. McProud... Editor of AUDIO. Here is a wealth of hi-fi 
and audio information. Answers to the most important issues 
in high fidelity and a valuable reference on the performance of 
leading makes of high fidelity components. Volume I $2.00 




bookshelf 

A convenient service to AUDIO 
readers. Order your books 

leisurely by mail— save time and 
travel, we pay the postage. 



ooo 



NEW! Greatest Reference Work on Audio & Hi Fi No. 1 23 

"The AUDIO Cyclopedia" by Howard M. Tremaine 

Up to the minute, incluiiinp stereo! * ^^eo pages 

• 3400 topics 



3400 topic 
• 1600 illustrations 

Here is one single volume with the most comprehensive cov- 
erage of every phase of audio. Concise, accurate explanations 
of all audio and hi fi subjects. More than 7 years in prepara- 
tion—the most authoritative encyclopedic work with a unique 
quick reference system for instant answers to any question. A 
vital complete reference book for every audio engineer, tech- 
nician, and serious audiophile. $19:95 
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No. lis 

McPROUD HIGH FIDELITY OMNIBOOK 

Prepared and edited by C. G. McProud, 
publisher of Audio and noted authority 
and pioneer in the field of high fidelity. 
Contains a wealth of ideas, how to*s, 
what to's and when to's, written so 
plainly that both engineer and layman 
can appreciate its valuable context. 
Covers planning, problems with decora- 
tion, cabinets and building hi-fi furni- 
ture. A perfect guide. S2.50 Posfpaid. 



HANDBOOK OF SOUND REPRODUCTION No. 110 

by Edgar M. Villchur 



Right up to date, a complete course on 
sound reproduction. Covers everything 
from the basic elements to individual 
chapters of each of the important 
components of a high fidelity system. 
Regularly $6.50... offered for a limited 
time at only $3.75. 

SPECIAL! You pay only $2.75 for this 

book when you order it with any other book on this page. 




No. 112 

TAPE RECORDERS AND TAPE RECORDING 

by Harold D. Weiler 

A complete book on home recording by the author of 
High Fidelity Simplified. Easy to read and learn the 
techniques required for professional results with home 
recorders. Covers room acoustics, microphone tech- 
niques, sound eflects, editing and splicing, etc. Invalu- 
able to recording enthusiasts. Hard Cover SS.95. Paper 
Cover $2.95 Postpaid. 



T«Pt »KO«MltS 



III! «f You save 55% with ihis combination of valuable 

JULY audio and high fidelity books. The Handbook of 

Sound Reproduction ($6.50): the best of AUDIO 
SPECIAL! '$2.00); Tape Recorders & Tape Recording ($2.95) 

TOTAL VALUE OF ALL THREE $11.45 
SAVE Your cost ONLY $5.00 POSTPAID 

This offer expires July 31, 1960 
^0,4^ Good only on direct order to publisher 

ORDER #OS67 




AUDIO Bookshelf 

RADIO MAGAZINES, INC., Dept. 67 

P.O. Box 629, Mineola, New York 

Please send me the books I have circled below. I ain enclosing the 
full remittance of $ (No. C.O.D.) 

All U.S.A. and CANADIAN orders shipped postpaid. Add 50(S for Foreign orders 
(sent at buyer's risk). 

BOOKS: 110 112 115 120 123 124 OS67 



NAME_ 
CITY 



ADDRESS. 



-ZONE- 



.STATE. 
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SILICON DIODE IN AUDIO EQUIPMENT 



iliiiili's unli'ss wiisti'l'iil V(iltiif;c (lr(>|i|>iM^' 
ri'sistdi's ur i-liokcs iii'c lidded, iiiid tlii' 
ipiMiiilty 111' soiiu'wliiit piKiiTi' i'('};iiluti(iii 
lU'ri'iitrd. Of ciinrsi' there iii'e iiiuiiv 
wiiys til iiiimiit diodes, iiiiil only the hiy- 
iint i'ei{iiii'eiiieiits eoiitnil the iiiethiiil, f'oi' 
heiit is 111! j>i'ohU'iii iit iindio power h'vels. 

Diode Regulators 

There is ii roriii of silieoii diode tliat 
eiiii hiive viiliiiihle ii]>i)lieiition in iiiidio 
eireiiitry, mid tliiit is tlie Zener iliode. 
These lire silieoii diodes with a soiiie- 
wliiit dilTereiit inverse viiltaf;e eliarae- 
teristie that iiiiikes them exeelleiit voltage 
regulators. 

Iielerriug to /•"/;/. •''), as mi inverse 
voltage is a|)plieil to a Zener diode, 
there is a point wliei'e iliode eiirreiit will 
iiiereiise a great ileal with a niiiuite 
voltage iiierease. This is the Zener, or 
regulating point. Of eoiir.se the iiia.xi- 
niiiiii eiirrent must he limited. Zener 
ilioili s operate like gas regulator tiihes, 
hut usually at a lower voltage mid higher 
eurrent. They are small units like reeti- 
fiei's. and may he eonneeteil in .series for 
higher voltage regulation. 

/•'/(/»;■(- (i illustriites a simple and ac- 
eurate li.e. voltage standard lor shop 
use. An International Heetilier .MZ27 
Zener Diode was used. Its individual 
ealihrnlion eliart, fiii'iiislied with the 
diode, inilieateil regulation at "iS volts 
with iS niii through the iliode. Resistaiiee 
H was seleeteil to give the 8 ma with the 
diode shorted out. A wire-woiiiiil resistor 
was used for safety and stahility. At 
miiliieiit shop temperatures, the unit is 
simply turned on nnil meters are eheeked 
at the output. International Heetilier 
Corp. pulilishes an Kngineering Hand- 
hook that eovers the lieUl ipiite thor- 
oughly. 

New Equipment Design 

Now that we have eovereil iiianv as- 
peets of silieon diode power supplies, 
let us design a snjiply for a new ain])li- 
ller. 

The reieiitly annoiiiieed (ieneral Klee- 
trie Conipany's 71.S!)A output |)entoile 
seems worth a trial. The oiit)>ut tuhe is 
similar to the popular KL.S4, hut (i.K. 
has used a new lieat-eonduetive lanii- 
iiiiteil plate (nnoile) imiterinl, and has 
used nil the spare hiise jiiiis to net as 
heat sinks for the grids and plate. The 
tube will stand 440 volts on the plate. 
The sereen will take 4(10 volts, or even 
41.') volts with a tapped sereen arra:i":e- 
ment. I'lie rated voltjiges will give an 
output of 20 to 2.') watts, wliieh sliiiiilil 
he ahout right for most systems. 

The )iopiiliir .Milliard eireiiit, eon- 
siderahly luoililied through long e.\])eri- 



meiit, is e.xtieiiiely satisfiietory, and was 
eliosen. The old .\iiii)e.\ front end, the 
low-pliiise-sliift r>S7i), needs ahoiit 210 
volts for lowest distortion. The long- 
taiU'il-jiair splitter using a ()('(i7 in 
high-load operation reipiires ItOO volts. 
The two first stages draw about 4 ma. 
The o.sT!) ean he, mid usually i.s, a very 
good tiihe, hilt there is an oeensional 
variable that ean he very bail, but tliise 
"sports" seem less frei|iieiit lately. 

I)e))eiiiling on tjii' operating mode, 
ehiss M or AH, the 71.S0A push-pull pair 
will draw I'roni t-o SO inn at zero sig- 
nal, and about 125 ma at full drive. Thus 
a total power supply drain of I'lO iiui 
at steail.v peak drive will .siiOiee for a 
nioiio|ilionie anipliller. 

To allow a small safety faetor. a H 
plus of :!00 volts at zero signal seemed 
iibont right. So if there were no |)ower 
trnnsformer and reetilier diode losses at 
zero signal, and if we didn't have to 
draw some eurrent, the seeondary \'oIt- 
age for a l ull wave eenter-tapped supjily 
would he HOO/1.414, or 275 volts on eiieh 
side of gi-ound for a eenter-tapjied sup- 
ply. The transformer would obviously 
have to supply a bit more than 27.5- 
0-275 volts, but .just how miieli more was 
the i|llestioll. 

A 400-0-400 volt jMiwer transforiiier 
was available for tests. The jiriniar.v was 
fed through a 10-ampeie Variae to al- 
low e.xpliirntioii <rf» «eionilary voltage 
level. Silieon diodes were temporarily 
conneeted, a .'!0-.'!0 nf, 5(IO-volt eajiaeitor 
was j>aralleled for (iO |if and was placed 
aeross the out]>iit. An S(l-nia load at 
:i!K) V. d.e. would be: ;W,000/,S = 4875 
ohms, so n string of power resistors was 
wired to make the test load 5000 ohms, 
and the e.xperimental sujiply was lired 
up. The desired 390 v. d.e. was obtained 
with 288 volts ii.e. on eaeh side of the 
eeiiter ta]!. A Triad lUi6HC transforiner 
would till the bill, as it is rated at 290- 
0-290 at 270 ma., furnishes (y.'.i v. a.e. 
at 10 amps, and has a 5-volt .'t-aiiip 
winiling wliieh is not neeessary with 
silieon diodes. The traiisforiiier woiihl 
require a rather large rei taiigular clia.s- 
sis eut-oiit, but aliiniiiium is easily eut 
and filed. 

The eenter-tnpped full-wave siipjily 
was seleeted, as the amplifier was to be 
packaged in a California Chassis LTC 
4()9, and sjiaee, especially height, was 
controlling. The oiitl>iit transforiner se- 
lected was a Dyiiaeo A4Mt, which 
matches the 7189A's rei|iiired 8000-olim 
load, and will give 2.5 watts at low dis- 
tortion. 

Now for bins. There arc real ad- 
vantages to be gained in ti.\ed-bias ela.ss 
AM operation, and iiccuiate bias voltage 
a.-^siires consistent operation. An Inter- 



national Keetifier Corp. .MZ18 (1X1515) 
Zi'iier diode could be ai'raiiged to regu. 
late the iiegntive bias voltage to a bnl- 
anciiig network. A bread-board test iii- 
dicnted that the desired negative 14 volts 
would hold without variation as the a.e. 
supply varied from SO to IHO volts, so 
here was stability. A Triad FlUX trans- 
i'oriiier has its (t.'.i volt winding con- 
nected to the (1.8-voIt tilaiiieiit siipi)ly 
of the ami>lifier. The secondary high 
voltage is rectified with n Saikes Tarzinu 
F4 — another tiny silicon diode unit — 
and is filtered and fed to the regulating 
resistor and Zener diode. Jij^ was .selected 
to give the reipiired — 14 volts, niiil 
.500(1 ohms proved correct with a 19.5- 
volt regulated source. 

The ain|ilifier is shown in Fi;js. 7 and 
S and the circuit is shown in Fif/. 9. The 
nieasiii-eil results were: 

Tower at clipping 2- watts 

1..M. ilistortiiia at 'Jll 

watts (l.ti jier cent 

l.M. distortiiill at "> 

watts miller u. 1 per cent 

II plus lit zero signal 390 v. ilc 

Ii plius at 20 wattH 38:; v. dc 

Oiitjint tiilic I at zero 

signal 80 Ilia 

(0.4V at teat imiiits) 
lli|illt signal for 20- 

watt output O.ij v. lie 

This amplitier has operated daily for 
u niiniher of iiioiiths. Periodic measure- 
ments have been identical to the initial 
tests, indicating a very stable design. 
71S9A till) s operate i|iiit<' hot, and 
l)ro])er ventilation is rei|uired. 

This circuit is an adaptation of that 
described by the author in the .March, 
19.59, issue of Arnii). and that article 
covci-s coiiijionent and circuit considera- 
tions that can be applied to this smaller 
unit. The 6C(i7 may be replaced with 
u 12Ar7/KCCS2 with excellent results. 

The Triad I{9:!A ])i)wer transforiner 
ean be ciiniieeteil to supi)ly the i)ii)i)er 
doubler voltage for a stereo ])air of the 
iiiii|)lifier circuits, and will handle them 
at full power. In this case the i)j)tii)iial 
stereo-decoupling of Fiy. 4 has proveil 
satisfactory. 

Diode failure is jiossible, although 
theoretieall.v it should be extreiuely rare. 
Out of sixtv diodes in various circuits 
the author has experienced one failure, 
and this after 3.50 hours of i)j)eration. 
The diode was hot, and found to have 
100 ohms resistance in both directions. 
Its niiite in one doubler leg coiitiiiues to 
operate jiroperly. Other diodes in dou- 
bler and center-tapped supplies and as 
bias rectifiers have given coniplete satis- 
I'action. Improved manufacturing meth- 
ods, including difTused .junctions, will 
make diodes more reliable. Theoretieall.v, 
at least, tlie.v .should last for years. /E 
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Wide-Band Ribbon Microphones 




■ FOR PRO- 
FESSIONAL 
AND HOME 
USE 



STEREO SPACER 

for consistently 
superior stereo 
recordings 



Complete Data 
Available 
on Request 



DYNACO, INCORPORATED 
3916 Powallon Ava., Philadalphia 4, Pa. 



UNEQUALLED PERFORMANCE 



Tteur 



TETRAXIAL 12"/ 




o- 
o- 



c 



MANUFACTURER 

FUKUYO SOUND 

2-25-3 HORIFUNE, KITAKU, TOKYO 
Cable I CORAL FUKUYO 



JAZZ AND ALL THAT 



(from page 49) 



Maurice Chevalier: Toujours Maurice 

RCA Camden CAL579 
Thank Heaven For Maurice Chevalier! 

RCA Victor LPM2076 

IW'caiis)' on side of tlio lowpr-pricrd Ciiimlt'ii 
rolHsue is sunt: In 1>V<-ih-Ii and favors (he music 
liiill stngo rntlier than llollywooi), it panis 
top Itilliiit; inTP. Tliree niinil>prB <Iat« from 
1947, tlie year Clu-valipr i>rouglit liis "Oiif 
Man Sliow" to Npw Vorlt, Tlie remaining tiiret- 
were rpforded In liKlO for export to Franco, 
and Include a version reienseii In America f<tr 
the first time of PnriB, Je T'aime D'amour. 
Now If only some adventurous company would 
only import a slew of the vintage sides 
<'hevaiier made prior to his first visit to this 
country in 11*28, M<;M certainly profited 
eiioiiKii from "(Jini" to take the risk. 

Most of tlie lilt songs from the star's early 
seven-year Hollywood stretch are listed on the 
Victor LI* anil the reverse Camden side, UCA's 
apologies for the sound quality on both are 
really unnecessary, f^ievaiier enjoys the dis- 
tinction, along with such popular favorites as 
Sir Harry Lauder, Knriro Caruso, and Louis 
Armstrong, of beiuK plionogcnic under any 
condit ions. 

Brownie McGhee and Sonny Terry: Down 
Home Blues 

Prestige Bluesvile 1002 
Lightin' Hopkins: Autobiography In Blues 
Tradition TLP1040 

Altlioiiu'Ii partners for nearly twenty years. 
Urownie MetJhee and Sonny Terry only re- 
cently begun to place their songs on records 
witli Roiiics to do them justice. Long experi- 
ence hefore all sorts of auilieiices has made 
hcni more polished performers than the aver- 
.tSo hhies singer, and each uiiniher is a care- 
fully gifted composite of older versions. Stilt, 
the hasic pulse of tlie hlues Is never forgotten, 
and they form a team unique in the field. 
This installment includes Terry's dashing hnr- 
uioulca chase on Fox Hunt, I'm I'riMtfti Itound, 
and Freight Train. Sound of America, which 
lust year projinmuued the pair In stereo on 
Janus, handled the production and the engi- 
neering is hy Uudy Van tlelder. 

Lightin' Hopkins continues his saga at the 
urging of Mack McCoruiick, pausing Itetween 
personalized reworklugs of traditional tunes 
to deliver episodes from life as he finds it in 
Texas and other Southwestern points. In less 
time than it takes to get his guitar in posi- 
tion, llf>pkins can turn a plain everyday hap- 
pening Into a song. Those winning approval 
Itecouie part of his repertoire, thougli addi- 
tions are apt to be maile at any time to such 
themes as No I^onn Itohp, Thai Unmhling lAfv. 
and Short Haired Wnmtin. Whether or not 
Hopkins is the hest Idues singer around Is of 
small import when compared to an Inventive- 
nesN which makes each of his stories true 
and alive. 

Buddy Tate: Tate's Date 

Prestige-Swingville 2003 

Prestige adds another new division with this 
release and no better Jazz series are to he 
found than those lurking under the Swings- 
ville and Ithiesvllle hiltels. The records also 
are often concealed in stores where dealers 
nuiy have them placed on the shelves alpha- 
betically, or at the begluing. middle or end 
of the parent I'restlge line. All those Issued 
so far are well worth tra<'king down under 
any name. 

Altbouizh the label is aiuic<l at mainstream- 
ers aiu) adndrers (pf older musicians, few Jazz 
fjins of any persuasion can afr<»rd to ignore 
nudd,v Tate's new offerinji. H is easily the best 
made by the former basic tenor-sax player 
since critics locateil him at Harlem's Celeb- 
rity Club. Now that the first flurry of excite- 
ment is over, tlie leader has happily Hettle<l 
down and puts the band tlirough its paces 
Just as he does at tlie dnb. One lone <-onces- 



slon to working in a studio is the drafting of 
Wendell Marshall, bass, and druninier Osle 
Johnson, The arrangements are by the band's 
pianist, Sadlk Hakim, and trombonist Eli 
Uobinson. with a couple from Dlckir- Wells. 
Ail arc likely to prove irresistible to (lancers, 
while many listeners will experience a flood 
of pleasant memories at the band's sound. 

Red Garland At The Prelude 

Prestige 7170 

Duke Pearson: Profile 

Blue Note 4022 

The average LI* boasts one or two features 
which usually can be polriteil out in the space 
of a paragraph or so. Once in a while one so 
outstanding over'iill eonies along as to defy 
such treatment, it could be said that the I're- 
lude audience helps Ited <iarhind to relax, but 
the pianist is always just as much at ease in 
a studio. The did) atmosphere is nonetheless 
enjoyable, and a line recording ensures the 
listener a <'h(dcc seat with all the comforts 
of home. <iarland slips an original blues in 
am<uig a bewildering array of goodies, while 
cohorts Jimmy Uowser, on bass, and drunuuer 
Specs Wright never get in his way. After hav- 
ing gone that far, it would take a detailed 
analysis to arrive at the same decision — unre- 
servedly reconiniended, 

I Hike I'earson proves to be a supremely 
lyric pianist, although his debut program also 
turns out to he somewhat baffling, A young 
newcomer from Atlanta, he seems intent on 
acliieving the stature and independence of a 
<iarhind witliout having declde<l quite how to 
go about it. (>n two original works, he makes 
a determined bid for the admiration of Jazz 
nflcionaftos and fellow musicians, winning 
points by a wide marjiin with date City HlurM, 
and Tivn Mile Itun. Kivc standards are aimed 
at the large audience which has opened Its 
c<dleclivc pockcthook to Ahmad .lanial. I'ear- 
son not only plays considerably more piano, 
but is also more persuasive to my ears than 
Janial. Ceiie Taylor provides a ttass line as 
richl.i' melodic as Israf'l Crosby's on Witrh- 
(■raft. Itlack i'uffve, and Fm (Hart There Is 
You. Druninier Specs Wright lays down an 
exotic buckgrouud on Tabno. Some smart man- 
agerial genius Is likely to decide I'earsoii's 
future course. This may be the only chance to 
discover liiiii before that happens. 

Harold Land: The Fox 

Hifijazz J612 
Clifford Brown: Jazz Immortal 

Pacific Jazz PJ3 

Pespite the absence of Max Roach, both 
dates contain spirited evidence of the drum- 
mer's leadership and recall memories of the 
not-too-reniote lieydny of bis Quintet. Harold 
Land, wlio partnered the late ClilTord Hrown 
while wltii Uoa<-h. resides now in Los Angeles 
and still kee|>s the flame of their association 
alive, (lathered about him are four kindred 
souls, two of whom are making recorded de- 
buts, I>upree Holton, the newcomer on trum- 
pet, is technically fluent and hears a marked 
resemblance to Itrown. appropriately enough, 
in the vital drive of his playing. The test of 
ills hallad style must wait until later, how- 
ever, as the wily lope of the title tune sets 
the tone of the session, llerbie Lewis, another 
youngster on bass, Is teamed with the sea- 
soned Frank Butler, a drummer who makes 
every crisp accent mean something. The re- 
cording balance is a real treat for anyone 
who likes to know drunis are being handled 
with restraint and still hear tlit>ui. Itesides 
leading the pack on tenor sax. Land shares 
writing honors with veteran pianist Klnio 
Hope. Most notcwi>rthy Is the construction of 
a tune dedicated to Little Vhria, 

Clifford Brown, while visiting the West 
Coast with Land and Roach lu H).'>4, made 
one of the last of bis studio appearances away 
from the regular group. To showcase his trum- 
pet style, Jack Montrose wrote arrangements 
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for a Kopiet foutiirhig Zoot Stiits, Huh (iuntoti, 
St II Wllllaiiison. ilunH Freeiuiin. and Shelly 
Mnnn*'. As they present Hrown in a dlflferent 
context less than two years before hlw deatti. 
the performnnreM iiSHUine new value today and 
four of hts nrlginiils arc included in the re- 
issue. 

Thelonious Monk: Work! 

Prestige 7169 

Gigi Gryce: Nica's Tempo 

Savoy MG12137 

Now that Thelonious Monk LP's are sellinR 
to iin ever-wideiiliig audience, some of liis jM'r- 
fnrniaiiccs which were so hravely releast'd sfV- 
eral years apo are being n-stored to circula- 
tion. The iTestigc reissue Includfs a quintet 



version of Fritlni/ The Thirteenth, nhtng with 
a vivid description of the faetors which con- 
trlttuted to the title. Monk's piano is also 
heard in a trio, where he Is Joined by I'ercy 
Heath and Art Hlakey on two originals, and 
In a quartet headed by Sonny Kolllns. 

GIgi Gryce directs two groups for Savoy, 
employing Monk in a quartet and playing 
thn-e of Ills originals. The spark of spon- 
taneity is nllve throughout, and the alto snx- 
ist contributes the title tune. On the reverse 
side. Gryce Is involved In an ambitious dupli- 
cation of the sound of the Miles Imvis group 
of llMlt. Krnestiiie .\nderson sings Social Call, 
prior to the I-^uropean visit which established 
her reiMitaiion. lOach album is worth Investi- 
gating, cither for works not recorded again 
or because Minik never repeats himself In 
quite tilt- same way. JE 



RIBBON MICROPHONE 



(/rom page 25) 



cnccs piiKhuM'd aeross the ribbon sur- 
fiiccs by the pole i)icc('s, l)ut is negligible 
coiTipnicd to tlie imicb Inigcr prcssuip 
ditTciciices i)i()(hicc(l l)y tlio pole i)icees 
at liiglicr fi(M|Ui'iicies. The natural ten- 
dency for the liigh f i-eqiiencies to fall olf 
as tlie distance (I ai)proaclies a half 



acoustic iTn])e<laiice of the holes in the 
fluted U])per i)art of the case having a 
preferred vahu'. The fre(|uency response 
of this microphone is given in Fig. 7. 
The total harmonic distortion has a 
maximum value of less than 0.1 per cent 
foi' the vast majority of fnM|uencies and 
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Fig. 7. Frequency- 
response curve of 
the microphone of 
Fig. 6. Imped- 
ance = 30 ohms. 
0 db = 1 volt/ 
dyne/cm2. Plane 
wave sound inci- 
dent at 0 deg. 



wavelength is compensated by a broad 
resonant cavity gain due to the pole 
piece chamfer and also by a standing 
wave reflection gain due to the spacing 
of the case from the ribbon plane, the 



soinid levels normally encountered in 
operation. 

Acknowledgments are due to ilcssrs. 
Standard Telephones and Cables, Ltd., 
for permission to publish this article. 
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Lehar: The Merry Widow 

Angel S 35816 

Lehar: The Merry Widow 

Vox STVX 421.400 

Angel's latest recording of the most popu- 
lar oiwretta of the past fifty-five years i>re- 
sents a Sadler's Wells Theatre production in a 
brand new lOnglish version. The Vox record- 
i!ig is a new i)ressliig of a traditional Viennese 
performance that first came out on two-track 
stereo taiie some years ago. Those who rate 
this show on Its nictodic content won't Insist 
on a translation of the dated libretto. The 



words tend to get uiulerfoot. With judicious 
treble reduction . the more distant ly-miked 
Viennese cast can be reproduced In acceptable 
soutid. The orchestras are equally competent 
but Angel's newer sound Is especially wel- 
come when the chorus enters. 

Dance Along With Russ Morgan 

Everest SDBR 1083 
Let's Dance Awhile to the Griff Williams 
Style Mercury SR 60173 

The sweet hands for dancers seem to go on 
forever. Itotli of these outfits cater to the nui- 



for less work and more play 

GET THE TURNTABLT 
THAT CHANGES RECORDS! 




{ 

MIRACORD XS-200 

• heavyweight, professional-type turn- 
table—and a fully-automatic chanser! 

• pl&ys both stereo and monophonic! 

• push-button controlled throughout! 

• Magic Wand spindles eliminate 
pusher platforms and stabilizing 
arms! 

yet it coata onlij $6750 aadiophile net 



and for the stereo cartridge that 

ELIMINATES HUM... 

...SfEREUfWIN 210/D 

PERFECT FOR MONOPHONIC. TOO* 
FITa ALL STANDARD TONE ARMS! 

NOW ^ZA^ audlophile net 

FnstvenuestiN.wl lor Fmcalilogui.plnsi writs Dipt. A 
AUDIOGERSH CORP. 

Broadway, N. Y. li • WO C-OSOO 
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send for 

ALLIED'S 

<^ .^xr BAR6AIN 
^ ^ '"^^ SUPPLEMENT 




SAVE MOST on quality Stereo hi-fi! See 
top buys in Allied-recommended com- 
plete systems, knight® quality Stereo 
hi-fi units and knight-kft'' buUd-your- 
own Stereo. You'll find hundreds of 
money-saving values in famous name 
amplifiers, tuners, changers, speakers, 
cabinetry, accessories — as well as re- 
corders, P. A. systems, test instruments 
and electronic suppliM. Extra big sav- 
ings on stereo records and tapes! Send 
for your free Allied Supplement packed 
with bargain buys and newest products! 

AI.I.IED RADIO 



ALLIED RADIO, D*pt. 73*G 
100 N. WMtern Av*., Chicago SO, 

□ S*nd FREE Allied Supplement No. 195 
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25% 



This is our 

CROUP SUBSCRIPTION PLAN 

Now you, your friends and co-workers 
can save $1.00 on each subscription 
to AUDIO. If you send 6 or more sub- 
scriptions for the U.S., Possessions and 
Canada, they will cost each subscriber 
$3.00 each, y«, less than the regular 
one year subscription price. Present 
lubicriptions may be renewed or ex- 
tended as part of a group. Remittance 
to accompany orders. 

AUDIO is Still the only publication 
devoted entirely to 

• Audio 

• Broadcasting equipment 

• Acoustics 

• Home music systems 

• Recording 

• PA systems 

• Record Revues 
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tiirp ('u«tonipr wlio likes his music on the 
folksy side. Huss MorKini has the advanlape 
«f Kven>st's 35-iniii magnet le Him reeorilint: 
lechi)i<|iio hut ho certainly ()i>eRiri need all of 
that leverlMTation at fnll volume. The (JrlfF 
W'illiiinis lmn<l i-ontinnoH smotithly <les|iite the 
loss of Its U>a<ler about a y^'ar atro. Mercury 
Klves it the same elaborate treatment accorded 
liavid < a noil and Uichard Maymaii. 

MONOPHONIC 

A Thurber Carnival: Original Broadway 
Cast Columbia KOI 5500 

The siiec'lal world of James TlmrlxT i« a 
l)roililrl of (IriiK'liii-s mill \voril«. Karly this 
year, an antholocy of his material reailied 
ISroadway in the fiirlii of a revue railed "A 
Thurher <'arnivnl." Portions of Ihls ((iilelly 

I. hilarious prodiietloii have Is-eii hroiitrht to rec- 
ords hy Colmuhla. ThiirlM-r fans. llstenhiR to 
this dise. will tind It easier to visualize the 
drawn iliaracters than they would in attend- I 
iliK the show. .Since the cast ha.s been sele<-ted { 
w'th rare and inslKht. the ear Is free to con- ' 
ccntrate on the unique turn of phrase that is 
the trademark of one of the most polished 
Imniorlsts of (nir Keiievntlon. There are no ' 

I sont's In the revue hut Don Klliotfs poisiKi I 

■ jazz iiuarlet has lieen euKaKcd to set the mood. 
The record's oin'iiiu); episode latches four 
couidi's damluK. Tliey stop every few seconds ' 
for fraKineiits of conversation that demon ' 
strale how sharp a weaiion the cliche can lie 
in ThiirlM-r's hands. Toin Kwell luiiMMsoiultes 
the author in a rcadiiiK of The Sight the 

I llvil Fell anil ilrmnrini to n Dug. lie Is uniler- ( 
slandnhly waspish in a sketch ileallnR with i 
a leuKthy and frustrallni; e.\chalii:e of letters || 
helwcen the author nliil several ei'helons at 
the office of his piihlisher. .Mso inclailcil is I 
the famous slory of the I ninirn in tlir lliir- 
lieu, the brief Utile Oirl and the Wnlf aiul i 
the .vani ahoul the luenuaiil in rnxinilx <,/ llir 
Kri/x. In this release. Cidundiia has a worthy 
coaiiiaiiloii to its other e.\am|ile of mature wit 
In recent theativ annals- -".Mark Twain To- 

I nlKht." 

I Bye Bye Birdie: Original Broadway Cast 

Columbia KOI 5510 

<°oni|H>lition amoliK the ieaillni: labels Is a 
niRKed affair these days when the recordlni; 
rljrhts to a Iiit mush-al are heinp assigned. 
(In those cases where a disc tinn irats money 
Into H show, recorillng |irivilei:e then iH'comes 
part of the deal.) "Hye Hye lilrdie." one of 
latest hits on llroailway. uiiilouhteilly aroused 
very little Interest within the Inner circles of 
H<'A Victor. The central character in the 
show. Conrad llirdle, ha|>|iens to l)e a head- 
loni; take-oft' on their rock and r<dl star — Klvis 
I'resley. It is a safe Kuess that Columhia's 
staff, for that reasitn alone, derived somewhat 
more than averase iileasiire In transferring 
the show to recorila. Kven the technical crew 
j:<it 111 on the fun during the reciirding ses- 
sion. When Dick (lautler. as Conrad Ulrdle. 
launches Ills first rock and roil song llonrxlln 
Sincere they throw In three limes the reverb 
aii.vone has dared to use on the vol<-e ami 
Kliltar of such artistes. .Music and lyrics by 
<'harles .Kirouse and I-ee .\ilams have Just the 

II right (legri-e of tartness in coiiimenting on the 
antics or Itirdie's managers and teenage fans. 

I One <»f the ]ileasanl sur]irlses in the album is 
: the unluickni'yed Joh turned In hy KlllotI Law- 
rence's iiit hand. 



— CUSSIFIED— 

Ratn: 10* |Mr <nr4 »«r iRitrtitR fir RHCtmvtlai 
arfrtrtiMMRts; 25* pu mrtf fir Mminial irfw 
tiiMMRtt. Ratti art Rtt. antf ri tfiiCHRti wiM kt 
alliwttf. Cinr Hiit kt ikimmrM ky rtnittaRM in 
fail, m4 Hilt raack tht Nnr Virk iflti ky tbt 
Ant If tht ■mth prttttflni tkt tfati if luii. 



TKAhK ri* rn STKKKtC Largest selection 
of new, used lii-tt coni|Hincnts. Professional 
service facilities available. Wri c Audio Kx- 
cbaUKe. l>cpt. AK. for trading information, 
lai'-i'l Hillside Ave., .lamaicii '.fJ, N. Y. 
HrandieM in Brooklyn, White rbiins. Man- 
li asset. 



II Kill FIMKIJTY SI'KAKKKS KKI'AIKKK 
A.MI'KITK SI'KAKKK SKKVM'i:, I t;K \V. L»:trd 
St.. New York 11, N. V. <-|I 



I;NM(>Y I'LKASANT SI KI-KISKSV Then write 
ns before you purcbase any lii-li. Yon'tl be 
Kiad you did. I'nnsnal savings. Kev I^lectnni- 
Ics, lliO Liberty St.. New York ti, N. Y. KVer- 
Creen 4-tWt71. 

WKITK for conlldcntial nioney-saviny pricr's 
in) your IM Fidi'lity aniidihers. tuners, siieiik- 
ers. tape recordei s. Indivldinii (piotai ions 
only: no catalojfs. Classilied IM-I-'i KxcbiiuKe 
AK. L'aTo Kast truli St.. Brooklyn :;. X. Y. 

m:\Vl, 1:tt1'A<-KAKI> andb> oscillaior. I'll- 
L'o.Otlu. K. .lobnson. MontKoincrv Koad .Mid- 
(lletown, N. Y. 

TAI'K KIOrOKDKK professional Iterlant HIM 
7..'(-iri"/sec. hysteresis motor. 4 beads in ."to" 
rack on casters. Sliure mike .'{.'{u. stand, boom, 
transformer, niiseclliiiu'ons accesst tries. Like 
new. Sacrilice at K>'">. f. ,1. Cbilds. lt;u \V. 
li.-.th St.. X. Y. -J.-i. X. Y. Weekday "eveninKs" 

M<» ti-:t(>(;7. 



W AXTKD: * $ $ for Westera Klectiic. Alte.-. 
K(*A. <Ji:. <!ates. Kaythcon. Lant;evin, tS: 
Presto broadcast -t beater andio e<ini|>ineiit : 
XI'jKM oM tiles on above coinpanies! S'I'ATI-: 
I'ltiri:: i>. n. Itox if^--K Lyons. Illinois. 



LOW ((notes on everytb'uK. Ill I'i and Sterm 
tapes. HarKiiiu list. IllFl. Koslyn 4. I'a. 



S.\LK : 7S rpin re^-ordlnu's. l!Min- lj»."»u. l-'rcf 
lists. <'oMectb»ns lionKbt. I'. O. Box 1."i."> (Al l, 
N'eroini. X. .1. 



romiioiients. recorders, free wllole.s:iIe ciita- 
loKue. <'arston lli.'cX Kast SSth Street. New 
York 2S. X. Y. 



Auipex. Concert fuie. Trown. .MaKnt'<'nrd. Xo- 
relco. Presto, Bo;:en. TandberK. Slierwood. 
Kek-OKnt. Scotl. Shnre. |)ynakit. o'hers. 
Trades. Boynton Studio. i>e|tt. A.M. 10 Penn- 
sylvania Ave.. Tnckalioe. X. Y. 



IXIH'CmUS for crossover networks, lis 
types in stock. Send for broclinre. i' & M 
Toils. 'AuUi Ilidmes Ave.. N. W.. Iluntsville. 
Ala. 

Kkotape Kecorder. new condition. S7o : I B.M 
Kleclric Typewriter. $75. "Ted" llein. 41S 
(;reKory. Kockford. Illinois. 

BKXT STI:KK<» TAPKS- over l.r.no different 
-all nni.lor labels- -fn-e catalog. Stereo-Partl. 
HU M Centiiiela Ave.. Injrlewood :t. ( 'nlifornla. 



Swing Again 

Capitol T 1386 ' 

<'apitoi has set up a Neparate lalM'l to han- 
dle reissues cailiMl the Star Line, and one of 
its first releases Is this collection of top swiUK 
arraiiKenuMits accumulated in Its vaults by 
Les Brown, Beuiiy (Joodlnan. (Men (Jray. 
Woody Herman, Harry Jantes. and Stan KeiV [ 
ton. I'pdaled pressiii^H offer n crispness and I 
elarity that wasn't there when the rec(H-d« | 
tirst came out. We're all familiar with reis- 
sues on other labels that present top artists 
on pressings cheajM'r than those of the orij; nal 
relea.s(.s but these are full Krade in every re- 
siM'ct. The new nuislers i)rove l>eyoml a <i<»ubt 
tlnit Capitol's studio work was a few years j 
ahead of Its time when these sessions were 
first recorded. je 



I'sed <'oncertone iU K recorder, like new with 
nian.v professional features. .S.'*.").'* new. now 
Write Kobert Baum. 4:t.-» Snnindt St.. 
liCmoyne. Ph. 

SKLL : Klectro Voice 12WK woofer in lipbt 
iiiabi>f;any Klipscb-type cabiin-l wllb ."i.'iO cps 
coiss«»ver. wit bout tweeters ; I'niverslty 
Cobraflex mid-raiitre born without driver: $10. 
Ilandmatle watt ainplitier with KTr>t>'H 

and Hynaco A 4LMi transformer: $1H. Send 
stamped enveloi»> for details. K. W. Betsh. 
I!M8 Haverhill Koad. Baltimore :t4. .Marvhind. 



IF YOU ARE MOVING 

Please notify our Circulation Department 
at least 5 weeks in advance. The Pott Office 
does not forward magazines sent to wrong 
destinations unless vou pay additional pott, 
age. and we can NOT duplicate copies sent 
to vou once. To save yourself, us, and the 
Post Office a headache, won't you please 
cooperate? When notifying us. please give 
your old address and your new address. 

Circulation Department 
RADtO MAGAZINES, INC. 
P. 0. Box 629. MIneofa. N. Y. 
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THE FINEST OF ITS KIND . . . 

Gat more FM stations with the world's most 
powerful FM Yogi Antenna systems. 



To be fully informed, 
send 2S* for book 
"Theme And Varia> 
lions ' by LF B.Carini 
and containing FM 
Station Directory. 



APPARATUS DEVELOPMENT CO. 

WCTMItlFltlLD 9, COMH 




CANADA 
High Fidelity Equi pment 

Complete LIn ei > Com plete Service 
HI-FI Records — Componenfj 
end Accessorle* 

flLECTRO-'UoiCE 

^ SOUND SYSTEMS 

126 OUNDAS ST. WEST. TORONTO. CANADA 



ELECTROSTATIC TWEETER 

THRILLING 
HI FREQUENCY 
RESPONSE 
ONLY $19.95 
ORDER BY 
MAIL 

1015 
S. FIGUEROA 
LOS ANGELES 
15 

ilflkl CALIFORNIA 




BEST IN HI-FI VALUES/-! 



NO 
DELAY 
SERVICE 



All orders rushed to you 
in factory-sealed cartons. 
Write for free catalog. 



HetUfl^e, Tirwt Tar^ 



A NOTE TO THE HI-FI BUYER 

AIR MAIL us your requirements for 
an IMMEDIATE WHOLESALE QUOTATION 

Components, Tapes and Recorders 
SHIPPED PROMPTLY AT LOWEST PRICES 
WRITE TODAY FOR FREE CATALOG 

714-A Lexington Ave. 
New York 22, N. Y. 
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1 LOOKING FOR a 
[ pleasant surprise? 
Writ* for our new hl-ft 
catalog. You'll be glad 
you did. 

KEY Electronics 
120 Liberty St.. 
New York 6. N. Y. 
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RECORD REVUE 

(from pane 55) 

2, No. 2. Saidenberg Little Symphony, 
Samuel Baron, flute. 

Am. Society SAS 1001 stereo 

TiM'st' n'('4»r(liiigK have aWvii nn- consithTiihlr 
iiiimiisli ; the iiuisic ujHdi tlicTii is i»ri».fl('ss 
iincl in my favorite sjilien'. tlie project Ik a 
tiut)l«> 4Uii> in t)oiti f]is4>s. hut 1 I'liti't siaix) 
the jiiayirif;. 

Tlmt'.s wIuMc t\w lr-oul>l<> rorrics. Why '! 
Siiid^'tihcru can "dl claim tn be an early 
Iir-4i|»onent **f \^t^r^H]Uo iniislc. 1 le is hanlly 
rusliiiiR h) at this itoint to ca|i)tatizc on lhi> 
ciirront i>refer«*ncc. I can't tell, in llstcinnK. 
\vhi4-h aHpccts of the music are atlr-ihntHhU' 
to liini arul which to the Coiliam Knscrnhh' 
— they 4lo achieve a eomm4'ndahh> unity of 
a]i]»'<>iM'li. generally s|ical;in>;. All I can .say 
Is that these nerfonuaTU'eH. H)>eakinR gen- 
erally, violate my sense of Itaro«|ue style in 
wry fnnilaniental ways. 

The slow Tiiovcnieiits tIraK. tt><' ^>i<) ca<)enc4>s 
are shiwetl down tliron^'hout in an anaclironis- 
tlc style oHi of an earlier mid fuzzier coticept 
of this now well-known music, the faster 
movi'ments have a |H>culiar eho|)])ines8 that I 
tind very ohjeciioinihle — ami recognize as a 
tiMt-familiar [tlieiiomenon in 4-ertiiin [tlayiut.' 
4'ireleN. 

There is that tell'tak4> ponn^linf; rhythm, 
that ia4-k of phrasing, shaping, that is aho 
peculiarly ('violent in tln' Itaroque playing of 
many 4-onservatory~ trained iirofesHioital mu- 
.siclans ill this country- -who wouhl n^it think 
uf playing; HctMhovtMi nr Mozart In surh a 
fHsliion but. for some reason, have come to 
believe that this jahhinj.' .styU' is the way 
"old" mnsi4- on>;ht to l)e [tlayeil. It isn't. 

.Moreov4>r. in line witii this same |»arocliial 
and narrow jtrofessional view]»oini, tlie t^'mjii 
and exiiresaion of many nioV4'rnents sini|»ly 
(.'o diNul a>;ainst what shonhl so*-m fairly nli 
vious italications to all who an> njt to ilate 
on Marui|ue jtrat-lice. Worst of all. t he In 
evitnhh> 4lot toil- rhythm slow int roiliM-lory 
movements in several of these works — I'nr- 
c4>ll anil Handel, for instance — nr*' jtlayr'd in 
the old plodding. litt'ral-minchNl "synijihoirc" 
styU> exni'ily "jis written." whi^-h shonhl hav*' 
gone out with the Stnkowski transcription hnt 
hasn't. Anybody ought to know by now that 
such music is rightly jtlayeil with double-dots, 
the short notes taken shorter than written. 
These jH'ople don't (ex4-ept in tin' Telemaun 
Trio Sonata, where tlu> rhythms of the open 
ing are more nornuil ). 

.Ml tills 4-auseH me anguish because I think 
it ntifortuiiate that luusielans of the highly 
respecie4l calibn> of tlu'se men shouhl still 
know so little of what goes on in the rest of 
their own musical worhi. True — they are 
busy, they work hanl at playing, tliey have 
no t iine for listt-iung ami stn^ly. Itut they 
shouUI take time — somehow. True, we critics 
are lazy- -all we 4I0 is listen. I have enormous 
ri'sjM'et for any working nmsiclan and hence 
my iiii[d4'asanl f4'*'lings In this ea.se. where 
I ean't heljt criticizing a serious lack of 
musical Information on the part of this gronjt 
of pla.ver's. U'cause I seem to have heard 
whnt they have not. 

It would take a whole issue to discuss 
<'jicli )»f these Works; there are many lov^dy 
spots la the playing, in sjiite of my objections, 
and the music is of sterling value ihrotigli 
out. l£ead nu' — then go out and try them 
anyhow. 



PACKAGE HI Fl 
or SINGLE COMPONENTS 

You'lf find our prices low 
and service fast. 

Write for our quotation 

CENTER ELECTRONICS Co., Inc. 

74-A Cortlandt St. New York 7, N. Y. 
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PERFECT 
TOGETHER 

Matched perfection of movement: 
the two shoes at dance time, and 
the 5SL MICRO/FLEX cartridge' 
in the ESL GYRO/BALANCE arm.^ 
Such matchless stereo 
perfection can be yours.' 

'only $49.90 -tonlv $34.W 
FOR LISTENING AT ITS BEST 

Electro-Sonic 

Laboratories, Inc. 

DftDt A • 3S-&4 361h St • Long Island City 6. NY 
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DYNACO 

Super 
1 F/de/fty 

' OUTPUT 
TRANSFORMERS 



Advanced pulse techniques and Dy- 
naco's patented para-coupled windings 
and massive graln-orlented cores insure 
superior square wave performance and 
near-perfect transients. All transform- 
ers handle full rated power from 20 
cps to 20 KC. and are conservatively 
rated and guaranteed to handle double 
nominal power from 30 cps to 15 KC. 

SPECIFICATIONS 
Reiponie: Plus or minus 1 db 6 cps to 60 KC. 
Power Curve: Within T db 20 cps to 20 KC. 
Square Wave Response: No ringing or dis- 
tortion from 20 cps. to 20 KC. 
Permissible Feedbock: 30 db. 

MODELS 

A-410 15 watts EL-84, 6V6, 6AQ5 14.95 
A-420 30 watts 5881, EL-34, KT-66 19.95 
A-430 60 watts KT-88, EL-34 39.95 
A-440 120 watts KT-88, 6550 39.95 
A-450 120waHs pp par KT-88, EL-34 39.95 
A-470 35wotts pp par EL-84, EL-34 34.95 
(oil with tapped primaries except A-440 which 
has tertiary for screen or cathode feedback) 
IVrile for complete data on Dynaco transfotm- 
ers including suggested circuits and moderni- 
zation of WUliam son- type amplifiers to 50 
watit nulfiut 
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Ja^ette Superior Quality Hi-Fi Kits 

OUTSTANDING DESIGN -INCOMPARABLE PERFORMANCE ^ 




NEW! 




KT-250A! LA-250A 

IN KIT FORM I COMPLETELY WIRED 

99^ 

• so WATTS MONAURALLY — 2S WATTS 
EACH STEREO CHANNEL • RESPONSE 1S- 
40,000 CPS ± .5 DB (at normal listening 
level) • UNIQUE "BLEND" CONTROL 

• PREMIUM EL86 OUTPUT TUBES • SEPA- 
RATE BASS AND TREBLE CONTROLS 

• CLUTCH-OPERATED VOLUME CONTROL 

• 3rd CHANNEL OUT 



KT-250A SOWAn INTE- 
GRATED STEREO AMPUFIER 



A compr«t«Iy n«w it«reo high fidelity amplifier 
with a high quality of reproduction, vartatility of 
operation, and diitincttv* ttyling- 
A full rang* of control* •nabt«t you ta anloy lh« 
utmost in liitening pl«atur« in any tiluatjon. De- 
lux* featurei inctudei unique "Blend" control 
for continuoutty variable channel teparalion— 
from full monaural to full ilereo, 4-potilion 
Selector, Mode, Loudnett and Phaie iwilchet. 
Alio provided are oulpuli for 4, 8 and 16 ohm 
ipeakert. Hum- free operation ti intured by the 
ute of DC an all pr«omp and tone control tubet. 
Hormonic diitorfion, leti than 0.25%. IM di*tor- 
tion, lett than .5%. Hum and noiie, 74 db below 
full output. Detigned with the kit builder In 
mind, attembly It timple— no tpeciol tkillt or 
toolt required. Complete with deluxe cabinet and 
legt, all portt, tubet and detailed inttrucKon 
manual. Shpg. Wt., 26 Ibt. 

KT-330A Stereo Amplifier Kit 5.00 Down 

Net 74.30 

LA-350A Stereo Amplifier, wired 5.00 Down 

Not 99.50 




• Mulfiplex Output for New Stereo FM 

• 11 Tubes (including 4 dual-purpose) + 
Tuning Eye + Selenium rectifier Provide 17 
Tube Performance # Pre -aligned IF'i 
9 Tuned Caicode FM # Dual Cathode 
Follower Output 



KT-500 FM-AM 
STEREO TUNER KIT 



More than a year of retearch, planning and en- 
gineering went into the moking of the Lofayette 
Stereo Tuner. FM tpecificafiont incTude grounded- 
grid triode low noite front end with triode mixer, 
double-tuned dual limitert with Fotter-Seeley dit- 
criminotor, lett than 1*% harmonic dittortion, full 
200 kc bandwidth and tentitivity of 2 microvolt! 
for 30 db quieting with full limiting at one mi- 
crovolt. 

The AM and FM fedlont hove teporate 3-gane 
tuning condenier, teporate flywheel tuning and 
teparate volume control. Automatic frequency 
control "lockt in" FM ilgnal permanenlJy. Two 
separate printed circuit boardi moke conijruction 
and winng timple. Complete kit includet all parti 
and metat cover, a ttep-by-ttep instruction man- 
ual, schematic and pictorial diagrams. Site It 
I3'/i" W % lOV." D X A'h" H. Shpg. wt.. 22 lbs. 

KT-500 5.00 Down Net 74.50 

LT-50. Same os above, completely factory wired 
and tested 5.00 Downi . . Net 134.50 




79.50 
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Pr A REVOLUTIONAHY DEVELOPMENT 

IN STEREO HIGH FIDELITY, 
e UNIQUE STEREO & MONAURAL CONTROL 
FEATURES • AMAZING NEW BRIDGE CIR- 
CUITRy FOR VARIABLE 3d CHANNEL OUTPUT 
& CROSS-CHANNEL FEED • PRECISE "NUU" 
BALANCING SYSTEM • RESPONSE 5-40,000 
CPS I DB 
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P.O. BOX 22 2 
JAMAICA 31, N. Y. 

□ Send FREE 308 GIANT SIZED PAGE Catalog 600 

CUT OUT 

AND 

PASTE ON 

POSTCARD 

State 
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City Zone. 




KT-600 PROFESSIONAL 
STEREO CONTROL CENTER 

Solves Every Stereo/Monaural 
Control Problem! 

Provides such unusual features ot o Bridge Con- 
trol, for vorioble crots -channel signal feed foi 
elimination af "ping-pong" (exoggeroted separa- 
tion) effects. Also has full input mixing of monau- 
ral program sources, special "null" itereo bal- 
onctng end calibrating system. Also has 24 equal- 
ization positions, oll-cancentric controls, rumbte 
ond scratch filters, loudness switch. Clutch type 
volume controls for balancing or as 1 Matter 
Volume Control. Has channel reverse, electronic 
phasing, input level controls. Sensitivity 2.2 mil- 
livolts for I volt out. Dual low-impedance out- 
puts (plate followeri), 1500 ohmi. Response 5- 
40,000 CPS ± 1 db. Less than .03% IM dittor- 
tion. Uses 7 new 7025 low- noise dual triodes- 
Size 14" X 4yj" X IO*A". Shpg. wt.. 16 lbs. 
Complele with printed circuit board, cage, pro- 
fusely IMustroted instructions, oil necessory parts. 
LAFAYETTE KT-600-Stereo Preamplifier kit- 

5.00 Down Net 79.50 

LAFAYETTE LA-600~Stereo Preamplifier. Wired 
— 5.00 Down Net 134.50 
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the most sensitive ear; in sound 



To capture the absolute truth in sound, the world 
of broadcasting and recording inevitably turns 
to Neumann. ' 

In the United States, Neumann Microphones, 
Disk Recording Equipment, and Stereo Cutting 
Systems are distributed by Gotham Audio 
Corporation — ond on/y by Gothom. With 
Neumann ond other lines of parallel quality . . . 
with its imaginative and widely respected staff of 
sound engineers, Gotham provides 
you with the one source of equip- 
ment and service to solve every 
problem in sound — perfectly. Next 
lime, call Gotham — and be certain 
of satisfaction from start to finish! 





GOTHAM AUDIO CORPORATION, 2 W. 46 St., N.Y. 36, N.Y., Tel.- CO 5-4111 

Formerly Gotham Audio Sales Co. Inc. 

Exclusive United States Sales and Service Representatives for: NEUMANN, "the microphone standard of the world." 



h . www.americanradiohistorv.com 



TEC has NO TUBES... TEC alone generates no tube heat, no hum, no 
microphonics. TEC alone provides such superb transient response. 
Precision engineering permits TEC to make a two year guarantee on 
both parts and workmanship. See detailed specifications below and 
listen to a TEC all transistor amplifier soon for unparalleled sound. 

GENERAL SPECIFICATIONS" TEC S-25 STEREO PREAMPLIFIER-AMPLIFIER. POWER RATING: Music power output each channel 34 watts. 
Steady power output each channel 25 watts. FREQUENCY RESPONSE: 20-20.000 Cps. HARMONIC DISTORTION: 0.7' INTERMODULATION 
DISTORTION: 0.9T" TONE CONTROLS: i-15 db bass control ±15 db treble control. POWER REQUIREMENTS: 117 VAC or 12 to 18 volts DC. 
70 watts maximum at full power, less than 15 watts at normal listening levels. HUM: Inaudible. 16 INPUTS: Each channel has 2 low level 
RIAA equalized phono inputs, switch for high level phono. NARTB equalized low level playback for tape, low level microphone, 3 high level 
tuner, and one high level auxiliary input, OUTPUTS: 4, 8. 16 ohm for each channel. Tape recorder outputs for each channel, and a mixed 
A+B for a 3rd channel. CONTROLS: Function Selector: Monophonic A. Monophonic 8. Monophonic A& B. Stereo, Reverse Stereo. SOURCE 
SELECTOR: TV-TV. AM AM. AM FM. FM-FM. phono 1. phono 2. tape. mike, aux TONE CONTROLS: Separate Bass and Treble eacn cnannel. 
BALANCE CONTROL: Separate level adjust each channel for optimum setting. OTHERS: On-Off Volume Control. Loudness Contour Switch. 
Rumble Filter Switch. Phase Reversal Switch. Phono Selector Switch. 



UNIQUE all transistor high fidelity preamplifier-amplifier 

TEC S-25 STEREO AMPLIFIER 68 WATTS. 34 WATTS EACH CHANNEL 




f 


■ri -..fi-.. — ........ ... 1 




m 7»swvi*Ta»»Tutf.-.*««n,.».tii«QW t-ii 



\ 




TRAlMSIS-TRONICS INC. (TEC) / 1650 21st ST SANTA MONICA. CALIFORNIA 



